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Summary

Afghanistan is located in the south west of the Asian continent with an are®,688%n?

between 29°388°30" N latitude and 60°3@4°50' E longitude. This country is very mountainous

with snowy peaks of the Hindu Kush up @ 000 m and other high mountains, deeply eroded

valleys, intermontane basins, high plateaus and wideirpedts characterize the general
topography. The mountains are surrounded by deserts in the south and tlettoohtry. These
geomor phol ogi cal features (figeodiversityo) ar
different sites leading to a highapt species diversity of both bryophytes and vascular plants.
Estimates show about 5,000 species ar&b% of endemism in the country.

The taditional use of medicinal plants in Afghanistan has a long history. Afghanistan
traditional medicine (ATM) incldes a wide variety of therapeutic methods and medicinal
preparations that can be attributed to the influence of Persian, Arab, and Indian Ayurvedic,
medicine. The local use of wildcollected plants as food, medicine and/or cosmetics is also
common. Butmformation on the uses of plants as traditional medicines has not been documented
from various areas of the country such as the selected provinces. thatatk of modern health
facilities, dependence on plants for medicine is very high; hence theredstmelocument
medicinal plants used in traditional medicine. In Afghanistan, a lot of traditional and folk
antimicrobial agents have been used, although the active compounds and their mechanisms still
remain unclear.

According to the mentioned issues,sthiesearch project has been conducted with the
objectives to identify and document medicinal plants which are used in traditional medicine and
folk medicine of selected areas, and also to evaluate reports for traditional use and make a selection
of the mos important medicinal plants in the seletttprovinces. Therovinces of Faryab,
Jowzjan, and Sa& Pol inthe northern zone of Afghanistarere selected as the areas included in
this study.

In order to achieve the expected objectives, information onsiée af plants as traditional
and folk medicine from selected areas haween documented via structured ethnobotanical
interviews with the informants by special questionnaire sheetsdirgdo the research. In total,
this research includes 1228 questiares The plants also have been photographed and collected
for botanical description. The information has been entered in a specific data bank and has been
statistically analyzed to gain significant results. Finally, the obtained results have been compared
with reliable scientific references about the medicinal plants of Afghanistan and their traditional
uses in Afghanistan and have been discussed.

The results and findings of this research show that the majority of the informants are men
(88.11%)andeldeyl ( 77. 45% . 30 years old). Al so, the |
residence in that area (77.93%), and in terms of education, a significant percentage of participants
are llliterate (31.60%) or have bachelor's degrees (23.45%) and twelve ([(&s54%0). A large
percentage of participants are farmers/gardeners (20.59%), herbal medicine pratitn£96o)
or sellers of medicinal herbs (16.40%).

In this research, after analyzing the collected information by the questionnaires, | found
that theparticipantstraditionally use 239 species of medicinal plamsnong thesespecies, the
most important medicinal plants treae commonly useldly participants aréichillea filipendulina
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Lam., Achillea wilhelmsiiK. Koch, Aerva javanica(Burm.f.) Schult, Allium cepaL., Allium
sativumL., Althaea officinalisL., Alcea rosea.., Anethum graveoleris., Anthemis tinctorid..,
Apium graveolend.., Armeniaca vulgarisLam. (Prunus armeniacda..), Arnebia euchroma
(Royle) 1.M. Johnst.Artemisiaspp.,Berberis ntegerrimaBunge,Borago officinalisL., Brassica
napusL., Centaurea beheh., Chamaecrista atus (L.) H.S. Irwin & Barneby Chamomilla
recutita (L.) Rauschert(Matricaria recutita L., M. chamomillaL.), Cichorium intybusL.,
Cinnamomum zeylanicuBlume, Citrus limonL., Coriandrum sativuni., Crocus sativud..,
Cucurbita pepad.., Cuminum cyminunh., Curcuma longaL., Descurainia sophia(L.) Prant|
Dorema aucheri Boiss., Ephedraspp., Ferula assafoetida L., Ferula sp., Ficus carical.,
Foeniculum vulgee Mill.;, Fumaria parvifloraLam. (4. vaillantii Loisel.), Glycine maxL.,
Glycyrrhiza glabral., Helianthus annuu4.., Hordeum vulgard.., Juglans regial., Lactuca
satival., Lavandula angustifolidVlill., Linum usitatissimurh., Medicago sativd.., Menthaspp.
(M. longifolia (L.) L. & M. pulegiumL.), Menthaspp. M. x piperitaL. & M. spicatalL.), Mix
(Carum copticumL.+ Foeniculum vulgareMill.), Morus albalL., Nigella sativaL., Ocimum
basilicumL., Olea europaeda.., Orchis masculalL.) L., Papaver smniferumL., Peganum
harmalal., Pistacia veralL., Plantago psylliuni., Plantagospp. P. lanceolataL. & P. major
L.), Portulaca oleraced.., Prunus cerasuk., most likelyRheurnsp.,Rosax damascenalerrm.,
Salvia officinalid.., salvia rhytideaBenth, Sesamum indicuin, Solanum tuberosuin, Spinacia
oleracealL., Taraxacum officinalé-.H. Wigg., Terminalia chebuld&retz.,Urtica dioical., Vicia
fabal., Vitis viniferaL., Zea may4.., Zingiber officinaleRoscoe andiziphus jujubaMill.

Based on thd researchthe mentioned plants belong to 78 families with the main families
beingFabaceae (23 sppAsteraceae (19 sppApiaceae (17 spp.lamiaceae (16 sppRosaceae
(15 spp.) Brassicaceae (8 spp3Jolanaceaé8 spp.),Poaceae (8 spp.Lucurbtaceae (7 spp.)
Malvaceae (7 spp.lPolygonaceae (5 spmhdZingiberaceae (5 spp.).

Most of the medicinal plants used by the participants are native/endemic (75.98%) and
some others are importddost of the plants used are collected from wild sou(¢886%) rather
thanfrom agricultural sources.

The use of plantsdéd | eaves is in the first
and other parts of the plant are in the next degrees by the informants. The main preparation method
of medicind plant parts for remedy is decoction/cooking followed by powdering/grinding,
infusion and other methods. The most important time of usage is postprandial, and thus, with meal
and preprandial are in the next degrees.

The findings of this study show thete participants use most medicinal plants for digestive
system disorders, and thus the use of medicinal plants for cardiovascular problems, skin/mucosal
illnesses, nervous system disorders, musculoskeletal ailments, urinary/genital system diseases,
respiatory system problems, liver/biliary diseases, microbial infections and fever is located in the
next degrees. Some of those medicinal plants are also used for cancerous diseases or tumors by
the participants.

In summary traditional use of medicinal planin the areas under study is extensive and
the informants are traditionally used 239 species of medicinal plants, which belong to 78 families,
in various diseases and problems, especially gastrointestinal disorders
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Zusammenfassung

Afghanistan liegt im 8dwesten des asiatischen Kontinents mit einer Flache von 652,089 km
zwischen 29°3e38°30' nordlicher Breite und 60°3D4°50' 6stlicher Lange. Dieses Land ist sehr

gebirgig mitdenschneebedeckten Gipfeln des Hindukuschabiseine Hohe vora. 7000 m

Weitere hohe Berge, tief erodierte Taler, intermontane Becken, Hochplateaus und breite
Gipfelplateauspragen die allgemeine Topographie. Die Berge sind im Suden und Norden des
Landes von Wgsten umgeben. Di ese geoindofirphol og
eine grol3e Vielfalt an 6kologisch unterschiedlichen Standorten verantwortlich, die zu einer hohen
Pflanzenartenvielfalt sowohl bei Moosen als auch bei Gefal3pflanzem fi8ueatzungen gehen

von etwa B00 Arten davon ca. 25% endemisaus.

Die traditionelle Verwendung von Heilpflanzen hat in Afghanistan eine lange Geschichte.
Die traditionelle afghanische Medizin (ATM) umfasst eine Vielzahl von Therapiemethoden und
Heilpraparaten, die auf den Einfluss der persischen, arabischen und -aglisctlischen
Medizin zurtckzufihren sind. Auch die lokale Verwendung wild gesammelter Pflanzen als
Lebensmittel, Medizin und/oder Kosmetika ist Ublich. Aber Informationen tber die Verwendung
von Pflanzen als traditionelle Arzneimittel wurden aus verschiederagdneten des Landes,
beispielsweise den ausgewahlten Provinbeshernicht dokumentiert. Aufgrund des Mangels an
modernen Gesundheitseinrichtungen ist die Abhangigkeit von Pflanzen in der
Gesundheitsversorgung der Bevolkerwsghr hoch;daher besteht di®otwendigkeit, in der
traditionellen Medizin verwendete Heilpflanzenertassen und zdokumentieren. In Afghanistan
werden viele traditionelle nd volkstimliche antimikrobielvirkende Arzneipflanzeeingesetzt,
obwohl die Wirkstoffe und ihre Wirkmechannen noch unklar sind.  Basierend auf den
genannten Fragestellungen wurde dieses Forschungsprojekt mit dem Ziel durchgefuhrt,
Heilpflanzen zu identifizieren und zu dokumentieren, die in der traditionellen Medizin und
Volksmedizin ausgewdahlter Gebiete vergenwerden, sowie Berichte Ubegrdntraditionelle
Verwendung auszuwerten und eine Auswahl der wichtigsten Heilpflanzen in den ausgewéahlten
Provinzen zu treffen. In diese Studie einbezogene Gebiete sind die Provinzen Faryab, Jowzjan und
Sare Pol in der drdlichen Zone Afghanistans.

Um die gesteckterZiele zu erreichen, wurden Informationen Uber die Verwendung von
Pflanzen in der traditionellen und Volksmedizin aus ausgewahlten Bereichen durch strukturierte
ethnobotanische Interviews mit den Informantehamd spezieller Fragebdgen fir die Forschung
dokumentiert. Insgesanktonnten in dieser Studi@é228 Fragebdgen ausgefillt werdebie
Pflanzen wurderebenfallsfotografiert undProbenzur weiterenbotanischerCharakterisierung
gesammelt. Die Informationewurden in einedafir entwickelteDatenbank eingegeben und
statistisch analysiert, um aussagekraftige Ergebnisse zu erzielen. AbschlieRend wurden die
erzielten Ergebnisse mit zuverlassigen wissenschaftlichen Referenzen Uber die Heilpflanzen
Afghanistans unéhre traditionelle Verwendung in Afghanistan verglichen und diskutiert.

Die Ergebnisse und Befunde dieser Untersuchung zeigen, dass die Mehrheit der
|l nf or manten M2nner (88,11 %) wund 2l tere Mensc
die Mehrheitdieser Menschen ihren stdndigen Wohnsitz in diesem Gebiet (77,93 %), und was die
Bildung betrifft, bestehtein erheblicher Prozentsatz der TeilnehagsAnalphabeten (31,60 %)
oder verfiigt Uiber einen Bachelbschluss (23,45 %) undzwolf bestandene Sdierjahrei
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(12,54 %). Ein grofRer Prozentsatz der Teilnehmer sind Landwirte/Gartner (20,59 %),
Krautermediziner (18,41 %) oder Verkéaufer von Heilkrautern (16,40 %).

Bei dieser Untersuchung habe ich nach der Analyse der in den Frageb6gen gesammelten
Informationen herausgefunden, dass die Teilnehmer traditionell 239 Arten von Heilpflanzen
verwenden. Unter diesen Arten sind die wichtigsten Heilpflanzen, die traditionell von den
Teilnehmern haufig verwendet werdéchillea filipendulinaLam., Achillea wilhelmg K. Koch,

Aerva javanicgBurm.f.) Schult.,Allium cepal., Allium sativumL., Althaea officinalisL., Alcea
roseaL., Anethum graveolers, Anthemis tinctorid_., Apium graveolenk., Armeniaca vulgaris
Lam. (Prunus armeniacd..), Arnebia euchromgRoyle) I.M. Johnst. Artemisiaspp.,Berberis
integerrimaBunge,Borago officinalisL., Brassica napus., Centaurea beheh., Chamaecrista
absus(L.) H.S. Irwin & BarnebyChamomilla recutitgL.) Rauscher{Matricaria recutitalL., M.
chamomilla L.), Cichorium intybusL., Cinnamomum zeylanicurBlume, Citrus limon L.,
Coriandrum sativuni., Crocus sativus.., Cucurbita pepd.., Cuminum cyminurh., Curcuma
longalL., Descurainia sophia(L.) Prant| Dorema aucheriBoiss.,Ephedraspp.,Ferula assa
foetidaL., Ferula sp.,Ficus caricalL., Foeniculum vulgaraMill., Fumaria parvifloraLam. (+.
vaillantii Loisel.),Glycine max., Glycyrrhiza glabral., Helianthus annuuk., Hordeum vulgare
L., Juglans regial., Lactuca satival.., Lavandula angustifoliaMill., Linum usitatissimunti..,
Medicago sativd.., Menthaspp. M. longifolia (L.) L. & M. pulegiumL.), Menthaspp. M. x
piperitaL. & M. spicataL.), Mix (Carum copticuni.+ Foeniculum vulgaréMill.), Morus alba
L., Nigella sativalL., Ocimum basilicuni., Olea euppaeal., Orchis masculdL.) L., Papaver
Somniferuni., Peganum harmal&., Pistacia veralL., Plantago psylliunL., Plantagospp. P.
lanceolatal. & P. majorL.), Portulaca oleraced.., Prunus cerasus., hochstwahrscheinlich
Rheumsp., Rosax damascenaderrm., Salvia officinalisL., salvia rhytideaBenth., Sesamum
indicum L., Solanum tuberosurh., Spinacia oleraced.., Taraxacum officinale=.H. Wigg.,
Terminalia chebuld&etz.,Urtica dioical., Vicia fabal., Vitis viniferalL., Zea may4.., Zingiber
officinale Roscoe undiziphus jujubauill.

Auf der GrundlagalieserStudiekonntendie genannten Pflanzensgesam#8 Familien
zugeordnetverden Die Hauptfamilien sind-abaceae (23 sppAsteraceae (19 sppApiaceae
(17 spp.) Lamiaceae (16 spp.Rosaeae (15 spp,.Brassicaceae (8 sppJolanaceaéd spp.),
Poaceae (8 spp.Cucurbitaceae (7 spp.Malvaceae (7 spp.)Polygonaceae (5 sppand
Zingiberaceae (5 spp.PRie meisten der von den Teilnehmern verwendeten Heilpflanzen sind
einheimisch/endemi$ (75,98 %), einige andere werden importiert. Die meisten der verwendeten
Pflanzen stammen aus wilden Quellen (48,86 %) und nicht aus landwirtschaftlichen Quellen.

Vornehmlich erfolgt && Verwendung von Pflanzenblatternndah folgtdie Verwendung
von Samen, Bliaten, Wurzeln, Frichte, Stangel und amdefeilen der Pflanza. Die
Hauptzubereitungsmethode von HeilpflanzenteilenAtzneimittel ist das Abkochen/Kochen,
gefolgt vom Pulverisieren/Mahlen, Aufgiel3en und anderen MethodehabDptséchlich genate
Anwendungszeitpunkst postprandialgefolgt von prandialind praprandial.

Die Ergebnisse dieser Studie zeigen, dass die Teilnehmer die meisten Heilpflanzen bei
Stérungen des Verdauungssystems verwenderterhinbei HerzKreislautProblemen, Haut
/Schleimhauterkrankungen,  Erkrankungen des Nervensystems, Erkrankungen des
Bewegungsapparates, Erkrankungen des H{aemitalsystems, Problemen des Atmungssystems,

XVii



Leber/Gallenerkrankungengefolgt von mikrobiellen Infektionen und FieberEinige dieser
Heilpflanzen werden von den Teilnehmern auch bei Krebserkrankungen oder Tumoren eingesetzt.
Insgesamist die traditionelle Verwendung von Heilpflanzen in den untersuchten Gebieten
recht umfangreich und wie erwéahnt, werdenden befragten Informanten ziolge 239
Heilpflanzenarten, die zu 78 Familien gehéren, traditionell bei verschiedenen Krankheiten und
gesundheitlicheRroblemen, insbesondere bei Maggarm-Erkrankungen eingesetzt.
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1 General introduction and literature review

1.1 Background and justification

Written history has shown that humans have used plants in systems of traditional medicine for
thousands of years to treat all types of diseases. Due to these reeokd®w a great deal about

the traditional systems of medicine used in most countries walddwecords dating backD®0

years describe the use of plrased medicines for the treatment of almost all diseases known to
humansat this time including infectious disases. Thusfor thousands of years prior to the
discoveryof antibioticsin the twentieth century, humarmalmost exclusivelyused planbased
medicines for the treatment of infemis disease@Rai and Kon 2013)

People have collected knowledge othe efficacy of plants agast diseases fomany
thousands oyears At first, this knowledge was orally transmitted from generation to generation.

In early high cultures this knowledge was also collected in written/designed documents and thus
kept alive until the beginning of the age of chemotherapy around 19a& ®ien many details

have been lost, but some have bperserved especially in the Traditional Chinese Medicine and
also in other countries and are still useday(Mehlhorn, Wu and Ye 2014)

Herbal medicines have traditidiyabeen used to treat both adults and children. The belief
that natural remedies may be safer than conventional medicines may influence parents in choosing
herbal medicines for their children. Herbal medicines may offer a milder alternative to some
convernional medicines, although the suitability of an herbal remedy needs to be carefully
considered with respect to quality, safety and efficaowéter, lerbal medicines should be used
with caution in children andn the case of doubtnedical advice ould be sought The
administration of herbal teas to children is\gelly of some concemnless used according to
professional advice. Several surveys indicate that herbal use in children is increasing and it has
been estimated that P80% of children may bexposed to herbal preparations for the management
of asthma, anxiety, attention deficit hyperactivity disorders, insomnia and respiratoryoimgecti
(Barnes, Anderson and Phillipson 2014)

All modern medicine is originated beally from ancient herbal traditions. These have
evolved to produce the conventional medicine known in the West, which uses both synthetic drugs
and isolated natural ogpounds. Plant extracts aagely used by physicians or in hospitday,
although lerbal remedies are popular with the public and improvements in their formulation have
resulted in a new generation of phytomedicines that are more potent than before and also
chemically standardized. There is, however, a resurgence of interest in therodtdal systems;
this is partly due to dissatisfaction with conventional treatments and partly to the constantly
growing interest in all thingshich arenatural, environmentally friendly and biegradable. These
older traditionaimedicines are philosopitally based, and are holistic in that they treat the patient
as a whole rather than as the oO6ownerd6 of a di
in common with traditional medical herbalism as it was, and still is, practiced in Europe and
America. Whether or not pharmacists, doctors and other healthcare professionals accept the
validity of these older medical systems, it is necessary for them to know about their basic principles
for two main reasons. First, to be in a position to advise patighdo may wish to consult an



alternative practitioner and, second, because traditional use is a common starting point in the
ongoing search foraw druggHeinrich, et al. 2012)

There is adequatevidence to indicate that thénited Statesl.S) National Institutes of
Health are making a serious positive exploration of the val@@oaiplementary and alternative
medicine (CAM).Actually, the commitment of the health providers is further exemplified by the
situation in medical @ducation. More than 90% of U.S. medical schools are now providing some
form of alternative medicine within their conventiomairriculum (Packer, Ong and Halliwell
2004)

On a recent survey conducted by the World Health Orgamz@NVHO) globally, around
20,000 medicinal plants are being used profusely eithph@ammaceutical industry or in folk
medicines Interestingly, about 1.4% do possess well established, widely proven and broadly
accepted unequivocallgtve constituentgKar 2007) De Souza et al. in 1982 opined on a serious
note thad fithe usual success rate of discovering new drugs from natural sources is solely based
not only on the conception but also on the implementation of ingenimme&loensive strategies
which invariably explore and exploit the wuntr

1.1.1 Problem statement

The documentation of medi@hplants in Afghanistan is relativepoor. The local use of wiid
collected plants as food, mediciaad/or cosmetics is also common. Information on the uses of
plants as traditional medicines has not been documented from various areas of the country such as
the selected provinee Due tothe lack of modern health facilities, dependence on plants for
medcine is very high; hence there is need to document medicinal plants used in traditional
medicine. In Afghanistan, a lot of traditional and folk antimicrobial agents have been used,
although the active compounds and their mechanisms still remain unclearefdre,
phytochemical and pharmacological analyses on the Afghanistanomadiind folk medicine is
expected to provide new candidates for pharmaceuticals.

1.1.2 Objectives of the research

This research has the following objectives:
1) To identify and documemhedicinal plants which are used in traditional medicine and folk
medicine of selected area.
2) To evaluate reportsf traditional use and twentify of the most important medicinal
plants in the selected provirge

1.2 Physical Nature of Afghanistan

1.2.1 Differentiation of natural regions

Afghanistan lies in theoutlwest GW) of the Asian continent with an area of 652,08% kietween
29°30-:38°30' N latitude and 60°3@4°50' E longitude. It is very mountainous with snowy peaks
of the Hindu Kush up to c. 7000 mchather high mountains, deeply eroded valleys, high plateaus,
inte-montane basins and wide pediments characterize the general topography (Fi). T.B€l
mountains are surroded by deserts in the south and n@ikbusgen, eal. 2020)



1.2.2 Geomorphology and geology

Major natural landscape usiincludehigh mountains [the Hindu Kush (Nowshaq 7,485 m), the
mountainous regiowf central Afghanistan comprisingoh-e Baba,Tirbande Turkistan in the
north, Ferozkoh in the west, ande Safed Koh in the east], the seesert and steppe regions of
SW andNorth-Afghanistan, and finally the arid deséstvlands of the soutlwest.
Two clearly defined tectonic lineaments, tabul-Herat and theMogor-Chaman line
(Fig. 1.2.21), divide thecountry into three maimicro-continents (= terranes):
1. The north AfghanTajikistan terrane
2. The east IrarCentral Afghan terrane
3. The east and southeast AfgHRakistarterrane
These micrecontinentsare further fragmented by tectonic faults into variosaics and
smaller units. Particularly, the twiectonic lineaments are considerable attebuby causing
altitude leaps of several hundred meters in the landscape. Along these two lineaments, ophiolites
can be found as indicators for fossil daphtalmargins.
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Fig. 1.2.21 The phystal nature of Afghanistaigource(Breckle, Hedge and Rafigpoor 2022)

Generally six major geological and tectonic units with very different rock types can be
recognized in Afghanistan:
1. The crystalline basement dindu Kush and the mountainous areasentral Afgharstan

as well as the metamorphites of eastern Afghanistan.
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The Mesozoic terraneetween the KabtHerat and ChamaiMoqor tectonic lineaments.
Theupper Cretaceotbertiaryterranen the north.

The Tertiary sediments of Baluchistgaosyncline in the south.

The sedimentary basins of early Quaternary in the soath.

The loess and sarmbvered regionsf late Quaternary in soudmd north

On these geological basesriedsoil types are developedach dependent on the specific
regional climatic conditions and altitudinal belts.
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variety of ecological different sites leading to a hegiecies diversity of botascular plants and
bryophyteqKirschner, Luth and Frey 2020)
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Fig. 1.2.21 Cenozoiegeologic map of Afghanistaisource(Shnizai 2020)

1.2.3 Climate

Afghanistan hasa highcontinental climatend highmountain nature with temperatuits annual

35°

30°

variability ard altitudinal zonation determining the living conditiongebple, the rhythm in lard

use, and the i cycle of natural vegetation. this contextthe term contineiad refers to the
climatologically defined thermal continentality describing the thermal properties of an area, in
which the amplitude between the absolute maximum temperature in summer and the absolute
minimum in winter is very pronounced. The highest &lisomaximum air temperature in
Afghanistan was measurdad Zaranj (+51°C) inNimroz province and the lowest absolute

minimum air temperatur@as measured in Panj&b2.2°C) inBamyan provinceEven allowing

for the fact that these téaare not based oarigterm consideations, they do make very clear the

4



huge fluctuations between thmaximum temperature of the warmest and the minimum
temperatureof the coldest month. Ehclimate of Afghanistan is extreigecontinental and
seasonal, exhibiting a rangermbre than 100 K.
Afghanistan is locateith the subtropical dry wintefrain zone of the Old World. Its climate
is significantly affected by theigh mountain featureTheclimate of Afghanistan is determined
by the elements of the atmosphagiiculation which in this are#&s dominated bywo great supra
regional systems governed by the shift of the Inner Tropical Convergence Zone (ITCZ) on both
sides of the equator during the course of the year, and depends on the virtual course of the sun.
Thus, the distribution and amountf precipitation in Afghanistan is governed by its
mountainous topography agell as by the arrangemeof the elements of the atmospheric
circulation in summeand winter Fig. 1.2.31 depicts the spatial didbution of precipitation vih
arid lowlands and relatively moist conditions at higher altitudes.
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Fig. 1.2.31 Mean annual rainfain Afghanistan and adjacent regigr&ource(Breckle, Hedge and
Rafigpoor 2022)

When the sun passes to the sotlie ITCZ shifts in winter in the same direction. This is
accompanied by a southward shift of the entire general circulation system. Consequently, the
winter rain zone of the north hemisphere comes under the influence of the planetanynaest
drift. As aresult, the cyclones hike from the Atlantic Ocean eastwards and deploy raintadir
pathwayfrom the European Mediterranean via Turkey, the east Mediterranean and Iran and reach,
in a very reduced form, Afghanistan. Finalilyey completely lose the@gnergyin the Karakorum
and the west Himalaya (fAcyclone's cemeteryo).



In summer, the eastern regonf Afghanistan come under the influence of the tropical
Indian monsoon circulation. The monsoon trough, which bonds strongly with thewadh shift
of thelTCZ, lies in early May at the sowgmtip of India in the province Gao With a gradual shift
to the northand northwestthe monsoon trough reaches Pakistan in June. In Afghanistan, June is
cal lredomgpoon mont KBieckéenHedge and Rafigpodrr2G22)

Afghanistan is particularly susceptible to global warming and its effects on precipitation
and snowmelt patterns because almost all its water is derived from precipitation falling within the
country rathethan flowing in from surrounding countri@NEP 2008)

In Afghanistan, the influence of scarce summer monsoon starts in Julyse@kenal
distribution andquartity of rainfall are of excellentcological significance at thmonsoonr
influenced stations of east Afghanistan, both for the natural vegetation and for agriculture. Summer
rainfalls atthose stations vary extremeAn analysis of the annual percentages of summer rainfall
shows that with increasing distance from tlakiBtan border to the west, the rates cardusly
decreaseWhile in Khost region,& 30% of the annual precipitation (>600 mm) falls in summer,
that decreases at Kabul48% (020 mm). All climatic stations in theoutheast and easif the
countrybetween these two receiabout 330% of their annualainfall in summer, which is also
demonstrated by the corresponding ecological climate diagrams. The stationmofititains in
the centralregions of Afghanistaras well as those of the desert and gegegions of thaorth
and southwestAfghanistan, do not receive summer rains.

Regarding the configuration of the atmospheric circulation and the resulting distribution
patterns of rainfall, five main landscape units can be climatically defined. THey fdifim each
other depending on their general topography (Fig. 4L2.1

1. The high mountains of Hindu Kush (over 4,500 m) with more than 700 mm mean annual
rainfall (Fig. 1.2.31).

2. The mountaionus region of north and centisfighanistan including Kofe Bala, Ferozkoh
and Tirbande Turkistan (Paropamesus) etc. between 45060 m with 706200 mm
mean annual rainfall.

3. The semidesert and steppe regions of the sauéist and those of north Afghanistan (1,250
to less than 500 m) with 1800 mm mean annualirdall.

4. The arid desertand semidesert lowlands of soutlvest Afghanistan (1000 to less than
500 m), with less than 100 mm mean annual rainfall.

5. A narrow stripat the east part of Afghanistmomes under the influence of the Indian
summer monsoon wheresacondary maximum of rainfall occurs. This region has 500 to
more than 1,000 mm mean annual precipitation. Inthissaol | ed A ssutmmmepro ,r atihr
basins of Jalalabad and Laghman receive < 500 mm precipiya@oly.

Therefore,with the increase of aitude to he interior parts of Afghanistam westeast
change of the hygric conditions is evident with a simultaneous steady increase of rainfall amounts
in the same direction (Fig. 1.211and Fig. 1.23 ) . In the high plateaus
mountain region, there E)0-300 mm precipitation; in the winprotected basins (DasktNawor,
Bamyan, Shahrak: Fig. 1.21) somewhat less. The drought of the foothill areas penetrates from
the west and soutivest along the major rivers (Helmand, HRtid, Farah Rudirghandaband
Khash Rud etc.) into the mountains. Because of theirsta@itlow topographic position, these



valleys, as well as the closed irtapntane basingre much driecompared with the neighbogn
mountainous surrounding aredsom western lowlands into the KeahBaba and the central
mountainous regions, the precipitation risesatc3®0500 mm. The samapplies to Ferozkoh and
Tirbande Turkistan in the north. In the higtadtitudes of Hindu Kushithe amount of precipitation
is considerable (>1000 mm).

In winter, large parts ofAfghanistan are affected by migratory cyclones. Winter
precipitation starten late autumn (mostly in Novembgrin higher elevations of the mountains a
little earlier) with great variability and low yi&] and reaoks itsmaximum in March/April (in
northof Afghanistan partly in May and June).

At the north side of the Hindu Kushountain the rainfall slightly increases with altitude
(Faizabadcand Jabalu Seraj). Omeonth latey at theend of the winterrains transform the fertile
|l oess steppe and the hill c¢ount QgtaghanZamine, nor t h
i nt ograndry® @ f t h(Breckley edge ang Rafigpoor 2022)

1.3 Flora and vegetation of Afghanistan

Afghanistan is very mountainowgth a wide range of ecological situat®nCorrespondingly, it
featuresa wide range of plant species as well as several types of vegefHtismiodiversity is
enhanced by its location at the croead of seval bio-geographical regions. With their widely
differing floristic stock, these greatly contribute to the mixed floristic richness and vegetation
pattern of the countr{Breckle, Hedge and Rafigpoor 2018)thoughAfghanistn is a rather arid
country with extensive deserts and seleserts, the number of vascular plant species is distinctly
higher than in the more humid central European countries which offerfavamr@able conditions

for plant growth. This hily diversity carbe partly attribugd to the fact that it did not suffer as
much from extinctions by the dramatic changes of climate during the Quaternary, but the main
reason is the much greater diversity of habitateo@bridge(1992) gave an estimate of 3,500
specief vascular plants and 3&b6% of endemism, as well as an additioraalse10% of species
which might be found in fure. Our estimate is about 5,000 species am®86% of endemism.
With these data, Afghanistan is below Mediterranean countries suctyastiaGreece with 5,600

and 5,700 plant species, respecti@yeckle and Rafigpoor 2022)

All regions of Afghanistan with a significamtumber of endemic organisms deserve
congervation and merit further research. Curngnthere is only a rather ambiguopiture of
regions where there are high levels of endemism, but many are in the middle elevations of various
parts of Hindu Kusimountains Here, each ridge or valley may have developedemet@mics as
in the thorny cusbn belt with Acantholimonspp.andAstragalusspp.etc. There are some parts
of Afghanistan,among theseegions which | selected, where collecting plants for herbaria has
been very limited, or non, during recent decades.

Studying the flora, vegetation @biodiversity of Afghanistan needs specific research tools
and documentation facilitiésas is truefor all field-oriented sciences. Floristic work carried out
here over the last century and a half has brought together a huge amount of data, basearprelim
on dried specimens and relevant field observations. Medicinal plants and herbs play a role in
traditionaluses and agriculture in rural areasfew of them even may play an inasng role in
the future. In the past, licorice used todreimportantcrop. It was harvested in some Afghan
regions, mostly in the wild. The very deep roots and suckers were dug out, cut and dried, and then
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exportedto Pakistan and Iran, where they wprecessed to black licorice, which is sold werld
wide. Otler plants andherbal preparationstill play an importantrole in traditional medicinef
Afghanistan At the bazaar, many herbal products are @tdckle and Rafigpoor 2010)

Afghanistan is a mountainous and rugged country and dtgegeographical situation and
climatic conditions, the country has a rich flora and a great number of medicinal and aromatic
plants (about 700 species) mainly used in traditional Unani medRaimiry, Painda, et al. 2008)
Afghanistan is known as a resource base for many-awilécted plants/herbs that have good
regional and other international markets. There is a long tradition of collecting and trade in natural
ingredients, though they are mostly exported without muchexaddition. The local use and
appreciation of wilecollected plants as food, medicine and/or cosmetic is also a common feature.
Moreover, there is much interest to augment the sector and strengthen traditional medicines as part
of the primary health carggstem. The Traditional Medicine of Afghanistan may be divided into
two sections:

V Unani Medicine: based on ancient systems and theories (Combination of Greek, Indian,

Persian and Islamic Medicines).

V Folk Medicines: based on oral transmission and empirigvledge and practiced by

healers of all kinds and community.

1.3.1 Flora of Afghanistan
1.3.1.1 General remarks on biodiversity

A reliable Floraor at least a cheelist of plants occurring in Afghanistan has not yet been
published, but an augmented checklist of Vasc&lants of Afghaistan was published by

(Breckle, Hedge and Rafigpoor 2012Z)nothermost comprehensive information source for the

flora of Afghanisgan is the=loralranicaand its incompletprecursorthe six partsofthé Sy mb o | a e
Afghanicaed. The Flora Ilranica 1 ncrégiorthedss al mo s
now nearly complete with 181 fascicles of plant families published, lacking only the pteridophytes.
Besides Afghanistan, it covers-lNag, Iran, adjeent parts of Pakistan, z&rbaijan and the

mountainous regions f Tur kmeni st an. It can be stated th
I[rano-Turanian area, as the central part of the lFanmnian floristic regionNKeusgen et al.
2020)

In a similar way,the Flora of Pakistahasincluded almost all plant families and 207
fascicles (most of them also online) have been published; it started inTt# Elora of Iran (in
persian has publishednany fascicles in recent y&a Additionally, many research papers on the
flora of various parts and floristic lists from several expeditions have been published, e.g., on the
Wakhan corridor. Floristic lists from several expeditions also exist, eifguniraet al. (1960,

1966). Many publications deal with particular families or genera. Significantly less information is
available about the vegetation of the country. The most extensive study dealing with the whole
country and incorporating earlier results is that bgiteg (1971a, h. With regard to the high
mountain vegetation, it was supplemented by papers retkie (1971a, b, 1974, 1975
Afghanistan is a country whose flora and vegetation has ddensivelystudied, mainly before

the Soviet military intervention and subsequawil wars. Howeverthere still remain many gaps



Similar to everywhere, the amount and seasonal distributiopretipitation and the
altitude determine the distriltion patterns oflora and vegetatiof Afghanistan. Therefore
diverse ecological cotfitibns, ranging from hot deserts andid subtropical regions in the south
and southwesdtio high alpine regions, have favoured the establishment of a complex and varied
flora and vegetation. However, the composition of the flora and theategestructoe are also
mainly influenced by a long history of ovexploitation which hasot onlyled to the almost
complete loss of forests but alsothe widespread degradation of formerly rich woodland and
semidesert ecosystems. Grazing agimals likesheep ad especially goats, as well #ise
choppingof trees and uprooting of shrubs and eveariwhrubs have not only hightgduced the
coverage of the vegetation, but also its composition and floristic divéBsagkle and Rafjpoor
2022)

1.3.1.2 Major plant families in Afghanistan

FabaceaglLeguminosae) have some 630 species of wAgthagaluss by far the most important

and speciesich genus with 380 spp. in Afghanistan, ared 1,000 in the Flora Iranica region.
Astragalushasan evolutionary center here and is represented in all the more important biomes of
the IraneTuranian part of the country by annuals, peresraald dwarf shrubs. Some regare

rich in spiny thoracushion plants that dominate vast surfaces as hedgédmge. Another large
genus isOxytropis with ca. 70 species. Besides these thig genera, numerous species of
Onobrychis Medicago(medick), Trigonella(fenugreek)Vicia (vetch),Hedysarun{sweetvetch)
andTrifolium (clover) are important plantf therange lands and are fodder plants, but others are
unpalatable due to high contents of bitter tasting or even poisonous compounds. Many species are
grown as vegetables, often in more primitive races with smaller seed€jeegarietinum(chick-
pea),Faba vulgaris(field bean), an&/icia sativa(vetch). Some otheare cultivated as fodder and
forage plants, in particuldedicago sativdalfalfa, lucerne). The rhizomes @Glycyrrhiza glabra

andG. uralensisare dug out and exported fibre production oflicorice. Other species with some
medicinal uses ar&lhagi, Trigonellaetc(Keusgen, et al. 2020)

Asteraceae(Compositae) areepresentedy more than 500 species. The thistle genus
Cousiniaalone includes about 144 spediesn a total of 350 species in Flora Iranica, with 93 of
them endemic to Afghanistan. It is second onlAstragalusamong the speciesch genera and
clearly underlines the importance of the area for the radiation of-Traramian taxaArtemisia
(wormrwood, sagebrush) has 43 species and is of utmost importance for many otherwise widely
differing plant communities, as well as a constituent of pastures and as resource for brushwood
cdlected for heating and cookirn{@reckleand Rafigpoor 20225 0meArtemisiaspecies as well
as Achillea are used as bitter plants in medicine, other species with some medicinal uses are
CarthamusMatricaria, Pyrethrum Silybum Tanacetunand some otherg&eusgen, eal. 2020)

BrassicaceadCruciferae) take third place wittac225 spp. Most of the genetamprise
few or one species only. SurprisingBrysimumthe largest genus in Afghanistan has only 16
species; severadf them are high mountain plants. Above @b m the Brassicaceae are the
dominant plant family. As all over temperate Eurasia, many crucifers are grown as major vegetable
crops, e.g.Brassica(cabbage)Sinapis(mustard) andRaphanugradish)(Breckle and Rafigpoor
2022) only a few species are used as medicinal plantsSSikapis(Keusgen, et al. 2020)



Lamiaceae (Labiatae) coverca. 205 species, includingNepeta (catmint, 46 spp.),
Eremostachy$30 spp.),Salvia(clary, 24 spp.)Scutllaria (20 spp.),Thymus(thyme), Mentha
(mint), andOriganum (marjoram). The latflowering shrubbyPerowskiais a small but very
characteristic genus of the country and adjacent parts of GAsiealLamiaceagnclude many
essential otbearing medicial plants Clinopodium Melisa Menthg Nepeta Ocimum Salvig
Teucrium ThymusZiziphoraetc.).

Poaceae(Gramineae) are the largest monocot family in Afghanistan, vetil'¢0180
species, including such important cultivated plants as wheat, ricey,braillet and maize etc. The
most speciesich genera arBromus(brome,23 spp.)Poa(bluegrass21 spp.)Stipa(17 spp.),
Piptatherum(15 spp.) Elymus(=Agropyron wheat gras4,2 spp.), but also speciesSifpagrostis
Festuca(fescue),CymbopogorandLeucopoaetc. are significancomponents of different plant
communities. Most of them are palatable and therefore valuable range plants. Very few are used
for medicinal purposes. Levels of endemism both in Afghanistan and throughout the Flora Iranica
region are very low; the account of the family in Florailca, published in 1970, rather outdated
by now(Keusgen, et al. 2020)

Caryophyllaceaeare a major family in the Flora Iranica area with 460 species, but only
ca. 180 spp.occur in Afghanistan witlsilene(46 spp.) being the largest genus, but oalyl¢3 of
the total of Elatinaceae, Myrsinaceae, Phytolaccaceae, Staphgle, Corylacea&€he family is
more a Meditaanean than Iran®uranian ongBreckle and Rafigpoor 2022)

Chenopodiaceadcurrentlysometimes in Amaranthaceae, APG V) include 138 species
from Afghanistan, mostly growing on soils rich in soluble salts and/or gypsum, or on disturbed
sites. Particularly rich in speciase the gener8alsolain its traditional circumscription (saltwort,

23 spp.) Chenopodiunfgoosefoot, 18 spp.) ar®liaedgseablite, 10 spp.). Altogether, 35 genera
adapted to adverse soil, especially saline, conditions are reported from the coahityngnthe
endemic genusialarchon wild spinach $pinaciaturkestanica and the cultivated beeBétd).
Very fewof themare used medicinally as e@henopodium botrys

Apiaceae(Umbelliferae)comprisemore than 188pecies, one of the most importasing
Ferula assafoetida from which a gum is collected for medicinal use, even as an item of export
Thisgenus is the largest in number, with 28 species in Afghanistan, most of them tall monocarpic
plants. There are many other drugs and spices derivedaturally occurring species in the area
like AnethumCarum Coriandrum CumicumDorema FoeniculumPimpinellaetc. Other genera
rich in species arBupleurum(12 spp.), and the tub&rming Bunium(10 spp.) andcaligeria
(10 spp.XKeusgen, et al. 2020)

Ranunculaceaeare also quite well represented in many vegetation types, usually by small
annuals or perennial herbs. 22 genera with 120 species are recorded for the country, many being
high mountain plants and often caiming poisonous substanc&anunculuss by far the largest
genus with 36 speciegBreckle and Rafigpoor 2022)Nigella sativais sometimes used
medicinally; one of the most poisonous gengraconitum

Liliaceae, in thar traditional circumscription, amount to 156 speciesfghanistanMost
Afghan species are bulbous perennials and significant and conspicuous elements of the ephemeral
flora. The main genera aAdlium (Amaryllidaceae, or formerly alscAlliaceae onion,65 spp.).
Gagea(yellow star of Bethlehem, 27 sppTulipa (tulips, 15 spp.) anéritillaria (fritillaries, 6
spp.) belong toLiliaceae s. str., Eremurus (steppelilies or desert candles, 19 spp.) to
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Asphodelaceador Xanthorrhoeaceag. Colchicum(4 spp) to Colchicaceae and more than 20
species of 8 more genera are placedAsparagaceae Hyacinthaceae and Trilliaceae.
Colchicum Tulipa and some other genera have poisonous species. In shoviitEsxae are
competablewith Liliaceae, but onlylris (30 spp.) is highly diversified in the countr@rocus
sativusyields the most expengvspice zafran. In contragttchids Qrchidaceag, so common
and varied in the Mediterranean area and in the Himalayasepresented mnly 13 species in
Afghanistan Another large and importafamily areCyperaceaewith ca. 100 spp.

Other larger plant families arBoraginaceae(ca. 125 spp.)Plumbaginaceagmore than
80 spp.) with the large thorny cushion geesmantholimon- Polygonaceagca. 60 spp.) with
Rheumand Rumexspecies, sometimes used medicinaRgsaceae(ca. 90 spp., with many
important fruit trees and shrub®yimulaceae(ca. 40 spp.)Rubiaceae(ca. 45 spp.)Solanaceae
(27 native spp., and with important food plants as well as some very poisoremesay, and
Scrophulariaceae(s.l., @ 100 spp.)PapaverandCannabisare in rather small familig&eusgen,
et al. 2020)

A few smallfamilies are not mentiad in the Fieldsuide(Breckle and Rfigpoor 2010)
but listed in (Breckle, Hedge and Rafigpoor 2018) the Monocots these includtomaceae,
Commelinaceae, Dioscoreaceae, Eriocaulaceae, Pontederiaceae, Sparganiaceae with 1 species,
and Hydrocharitaceaend Najadaceae with 2 spprit the Dicots these includ€allitrichaceae,
Ceratophyllaceae, Cornaceae, Corylaceae, Cynomoriaceae, Elatinaceae, Myrsinaceae,
Phytolaccaceae and Staphyleaceae with 1 sp, and Santalaceae with 2 spp.

In all mentionedfamilies, exeptgrasses, the percentage of Afghan endemic species is
high. Many of those endemics are very isolated, at least morphologically, sBskwndraba
(Draba) hystrix Pyramidium griffithianumHalarchon vesiculosusndSalvia pterocalyxOverall,
endemis at species rank is about c. 25%, a similar total to that in Iran and Turkey. But in contrast
to these two countries with larger totals of flowering plants, the Afghan endemics are, in general,
more isolated from their nearest relatives. For example,ejunks very many more species of
Salviathan does Afghanistan and many more endemics, but the majority of them have clear allies
in that country. In contrast, determining allies for the relatively few Afghan&afnaendemics
is much less easy. The AfghVGentralAsiatic area as a very old and major center of development
and evolution in flowering plantsat all levels- family, genus, specig&eusgen, et al. 2020)

1.3.1.3 Quantitative survey on Afghan flora

The following figuresmdicatesome statistical data on the flora of Afghanistan, derived from the
Checklist according to species, genera and families. Fig. :Bihdcates the number of species

in the larger plant families. It is obvious that the seven largest plant farmdraprise more than

half of all Afghan species. Fig. 1.3.123demonstrates the number of genera in the larger plant
families. Again,the seven largest families coverore than half of all generalthoughthe
sequence of families differBabaceae are tyon 5th place now and Poaceae are on second place.
Fig. 1.3.1.33 indicates the number of species within the larger genera of Afghanistan. There are
12 genera which includmore than 40 species, by far the largest béistgagaluswith about 320
speciesut Cousiniawith 147 species is also substantialOkytropisreally merits third rank is

very guestionable; many species are only known from single gatherings and with more material
and better knowledge may turn out to be synonyms. Somewhat simila¢ sittiation with
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TaraxacumbutAcantholimonAllium andSileneare prominent speciggch genera of the Afghan
flora.

Tab. 1.3.1.81 demonstratea summary of all main figures of the Afghan flora. The whole
number of mentioned taxa is more than 5000ual835 species; the degree of endemism is 24%
(Tab. 1.3.1.81L and Tab. 1.3.1:3). Only 146 taxa are listed here as being introduced and/or
cultivated. The dependence of specmimber on altitude is shown kig. 1.3.1.34. It clearly
demonstrates theetnd of decreasing species numbers with increasing altitude, whiclowskn
from many countriesat least for he highmountain regions of AfghanistdBreckle, Hedge and
Rafigpoor 2022)

Tab. 1.3.1.31 Number of families, gnera, species, taxa and endemics in the Afghan flora, according to
the checklist (VPA) SourcéBreckle, Hedge and Rafigpoor 2022)

Pteridophytes 12 26 50 60 0 0
Gymnosperms 4 8 24 24 2 (8.0%) 3
Monocotyledons 28 198 822 846 75 (9.0%) 40
Dicotyledons 106 863 3045 4130 1138 148
y (27.8%)
1215
Total 150 1095 4841 5060 (24.2%) 191

Tab. 1.3.1.32 Percentage of endemgpecies in AfghanistarSource: (Breckle, Hedge and Rafigpoor
2022)

Pteridophytes (56) 0 (0%) 0 (0%) 0 (0%)
Gymnosperms (24) 0 (0%) 2 (8.0%) 2 (8.0%)
Monocotyledons (840) 57 (6.8%) 18 (2.1%) 75 (8.9%)
Dicotyledons (4115) 898 (21.9%) 243 (5.9%) 1138 (27.8%)
Total (5046) 955 (19.0%) 260 (5.2%) 1215 (24.2%)
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Fig. 1.3.1.31 Number of species in large plant familigsthe Afghan flora,Source:(Breckle, Hedge and

Rafigpoor 2022)
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real number of occurring species. It is very obvious that collectors prefer even nhumbers to odd numbers. At
least on the labels of herbarium speciméms even numbers on altitude are definitely more common than
foddo number s. The Vv a#iare thesefore aslightlyt zgag;ithecorfelatiprucuree 1. 3. 1
is in betweenSource(Breckle, Hedge and Rafigpoor 202

1.3.1.4 Endemism and endemic genera

An endemic taxon is defined as one which is only found uistinct regionor location and
nowhere else in the world. The taxon may be of any rank, although it is usually at specific or
generic leel. The definition reques the area whethe species is endentiegbe defined: such as
a fAnational endemico (e. g. found onlay fAwsiitthei n
endemico (e. g.),j uas ti goeno gornaep hmocuanld r ange endemi c
region, which howeve, includesalso parts on Pakistaerritory). The excessive opposite of
endemisms cosmopolitarfa worldwide distribution

Endemic spcies are most likely to expand biologicallyisolated regionsuch as islands
or isolated high mantains because they have sevegdographicalsolations The island of
Madagascar, long since separated from Africa, providesnsiderableexample of thisssue
There are about 75% @ndemiglantswith even higher totals for its fauna.

Mabberley (208) recognized worldwide 13,313 vascular plant genera of whi23
(25.7%) are single nation endemics. We leave it open as to whether a politically defined area of a
state Iis suitable to define the natendrtoause di st r
Afgeographical range endemicso, well aware that
regions or states.

We can defindwo subcategories of endemisone ispalaeeendemism andhe second
oneis neoendemismhowever,it should bepointed out that the terms are subjective and cannot
be given a precisdefinition. Palaegendemisnrefersto a species that was formerly widespread
but is now restricted to a smaller area and is morphologically rather isolategnNemisms
used to réer to anew/young, species that has recently arisen and become reproductively isolated,
or one of hybrid origin and now classified as a separate species. This is a common process in
plants. Many of the Afghan endemic speciesloa designated as neadenics withthe evolution
of new speciesstill being active @Astragalus, Acantholimon, Oxytropis, Taraxaceta). In
contrast, four genera that are good candidates for classification as-@atkaoics arélalarchon
(ChenopodiaceaeRseudodrabaand VeselskyaBrassicaceaelPyramidoptera(Apiaceae). At
least morphologically, they are clearly isolated frother genera, but it needs future molecular
research tsupport thé designation

The definitionand identificatiorof species and subspecies depends owpir@on of the
expert; fAsplitterso will recognize several do:
1.3.1.42 below, you can finé few examples of genera which when described were considered as
Afghan endemics, but which are now subsumed iother genma. As Table 1.3.14
demonstratesn some of the Afghan plant families, the ratio of endemics is raitjer h

National and political region endemism of large countries or regions has far less
significance than endemism of small countriesyprces and very limited range endemism. The
collection of plant material in Afghanistan is very unbalanced in different parts of the country. Fig.
1.3.1.41 indicatesthe distribution of collections on a provincial basis dechonstratethat there
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are may undercollectedregions that willstronglychange the picture of distribution patterns in
the future.

However,county endemics become important whitie degree of endemism is used for
conservationprograms.Conservation can only be carried out undetional regudation, and
country endemics fully deperah the attempand success of comwation in the country where
the plantgrows.

The concept of country endemism automatically means that nationally endemic species
have a relatively limited range. Biyternational Union for Conservation of NatuldCN) criteria,
they must be regarded as being vulnerable. The concept of endstrosigly depends on the
knowledge of the geogphical range of a species. Mostiynewly discovered species is found at
only one site, and witlturrent knowledge, it should be considered a site and country endemic.
However, this only lasts until someone discovers it elsewhere or in another country. Then, its
original status is lost. So again, our knowledge of the classificaidnb&logy of plants is
constantly changing with new da{8reckle, Hedge and Rafigpoor 2022hecklists are a never
ending synthesis!

1500 -
1400 - Y
1300 -
1200 - .
1100 -
1000 -
900 -
800 -
700 -
600 - -
500 - . : ¢
a0 1l . _ :
300 -
200 -
100 -
0 +

Number of species

Badghis
Baghlan
Balkh
Bamian
Farah
Faryab
Ghazni
Ghorat
Helmand
Herat
Jawz Jan
Kabul
Kandahar
Kunar
Laghman
Logar
Nangahar
Nimroz
Orozgan
Paktia
Parwan
Qunduz
Samangan
Takhar
Wakhan
Wardak
Zabul

Badakhshan

Fig. 1.3.1.41 Number of species in 28 regions (old provinces) of Afghanistan (ostiytaition maps with
provincebased data are use@purce(Breckle, Hedge and Rafigpoor 2022)

The list in Tab. 1.3.1-2 indicates19 endemic genera in Afghanistarhese genera are
certainly not definitiveél mainly endenic plantsbecause taxonomy and classifications are never
static and, as newmformation comes to lighhames andiumberswill change. In aecent study
161 genera were listed as endemwd)ich gives a broader overview of ggit endemism
throughout soutivest Asia. Soutivest Asia was there defined to include, in addition to the usual
countries within the term, the Caucasus and parts of central Asia {Ramand Tien Shan)By
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far the largest number of endemic genera (>120) belong tathiéies of Apiaceae, Asteramae

and Brassicaceae covém contrast, only few are presenttime grass and legumarhilies This
researclemphasizethe major importance of sowtlest Asia as global hotspot, particularlghe
Afghanistan/central Asiatipart of it. It abo consideres a few of the larger remdemic genera in
Afghanistan relative to their ranges in adjacent count@es. surprising fact that emerges from it

is the very substantial difference in the distributions of individual species. In, for example,
Acantholimon, Acanthophyllum, Alliurand Nepeta there @ remarkably few species thaka
common to wider areas, such as Afghanistan, Tajikistan, Iran and Tuicaytholimon
comprisesover 70 speciesiAfghanistan with none of them being presienTurkey This fact

also emphasizes the importance, when discussing endemism, of considering it from a broader
geographical, not country, viewpoifBreckle, Hedge and Rafigpoor 2022)

Tab. 1.3.1.41 Plant families and genera in Afgnistan with hig endemism ratiosSource:(Breckle,
Hedge and Rafigpoor 2022)

Plumbaginaceae 66.7 12.9 79.6
Cousinia 67.5 10.4 77.9
Astragalus 48.8 4.7 53.5
Iridaceae 40.0 5.7 45.7
Lamiaceae 29.3 134 42.7
Boraginaceae 26.5 13.6 40.1
Primulaceae 34.9 4.6 39.6
Dionysia 91.7 0.0 91.7
Apiaceae 28.3 9.1 37.4
Amaryllidaceae (incl. Allium) 27.6 9.2 36.8
Caryophyllaceae 24.9 8.3 33.2
Ranunculaceae 22.1 3.4 25.5
Brassicaceae 14.6 8.3 22.9

The list (Tab. 1.3.1£2) containggenera restrictedr almost restrictetb, Afghanistan; it
does not include a fegenera that are sidmdemic: such asurramianaOmer & Qaiser [also in
Kurram valey] - GentianaceaeGalyptrosciadiunRech. f. & Kuber [nortkeast Iran} Apiaceae;
Scrithacola Alava [Pakistan]- Apiaceae; Polychrysum (Tzvel.) Kovalevsk. [Tajikistan]-
Asteraceae.

Several other genera were previously considered as being endemitémiatgn, but are
now reduced in rank to synonymy: Czeikia lkonn.Asanthophyllum[Caryophyllaceae];
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Ghaznianthud.incz. = AcantholimonPlumbaginaceae]GladiolimonMobayen =Acantholimon
[PlumbaginaceaeKabuliaBor & C.E.C. Fischer PolygonuniCaryophyllaceae/Polygonaceae].

Tab. 1.3.1.42 Genera endemic to Afghanisteé@ource(Breckle, Hedge and Rafigpoor 2022)

Apiaceae

Gongylotaxis Pimenov & Kljuykov: G. rechingeri Pimenov & Kljuykov - Ghorat, Bamian, Kabul; monotypic;
salt marshes

Kandaharia Alava: K. rechingerorum Alava - Kandahar; monotypic

Mastigosciadium Rech. f. & Kuber: M. hysteranthum Rech. f. - Ghorat; monotypic

Pinacantha Gilli: P. porandica Gilli - Kabul/Panjshir; - monotypic; doubtful status

Pyramidoptera Boiss.: P. cabulica Boiss., NW, SW, E, C; - monotypic; distinct

Registaniella Rech. f.: R. hapaxlegomena Rech. f. - Kandahar; - monotypic

Asteraceae

Chamaepus Wagenitz: C. afghanicus Wagenitz - Kataghan; -monotypic

Tiarocarpus Rech.f.: T. hymenostephanus Rech.f. - SW; T. neubaueri (Rech. f) Rech. f. - C; T. tragacanthoides
(Rech. f. & Gilli) Rech. f.- C

Brassicaceae

Cyphocardamum Hedge: C. aretioides Hedge- Ghazni; monotypic; distinct

Pseudodraba Al-Shehbaz, D. German & M.A. Koch: P. hystrix Al-Shehbaz, D.A. German & M. Koch - Kabul,
Ghazni, Bamian; also, just, in adjacent Pakistan Baluchistan; monotypic; distinct

Veselskya Opiz: V. [Pyramidium] griffithiana (Boiss.) Opiz - Jija, Kandahar, Herat; - monotypic

Caryophyllaceae

Kabulianthe (Rech.f.) Ikonn.: K. honigbergeri (Fenzl) Ikonn., - Kabul -monotypic; doubtful status

Ochotonophila Gilli: O. allochrusoides Gilli, O. eglandulosa Hedge & Wendelbo; O. flava Dickoreé & Freitag -
all mainly Bamian

Pentastemonodiscus Rech. f.: P. monochlamydeus Rech. f. - Ghorat - monotypic

Scleranthopsis (Rech. f.) Rech.f.: S. aphanantha (Rech. f.) Rech. f. - Herat, Kabul, Ghorat; - monotypic

Chenopodiaceae
Halarchon Bunge: H. vesiculosus (Moq.) Bunge - Herat, Farah, Kandahar - monotypic, distinct

Papaveraceae
Cryptocapnos Rech. f.: C. chasmophyticus Rech. ., - Dilaram, Orozgan - monotypic

Plumbaginaceae
Bamiania Lincz.: B. pachycormum (Rech. f.) Lincz. - C; monotypic, doubtful status
Bukiniczia Lincz.: B. cabulica (Boiss.) Lincz. - SW-, SE-, Waziristan - monotypic

1.3.1.5 New combinations, species new for Afghanistan

Breckle and her colleagues came across a number of newti@ssembinations during the
completing ofthe checklistfivascular Plants of AfghanistarfVPA). In a few cases, these new
combinations were formally made, but othessre not made, mainlfor reasonf taxonomic
uncertainty Tab. 1.3.1.81 indicatesbothcategoris. This list ato showsa few recent new records
for Afghanistan of some central Asiatic species that emphasize the néleeldaareness of taxa
to the north of the country.
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1.3.1.6 Areas of special interest and future collecting

All regions of Afghanstanwith a significanhumber ofendemic speciedeserve conservation and

merit furtherstudy. Currentlythere isonly a rather ambiguoysicture ofarea where there are

high levels of endemism, but maaofjthem are locateith the middle elevations efarious regions

of the Hindu Kush. Here, each ridge or valley may have developed neoendemics as in the thorny
cushion belt withAcantholimorandAstragalusetc. This is also the case with a few other genera
like AcanthophyllumCicer, Nepeta Oxytropis Silene Taraxacumetc. Y, present knowledge

shows thathere is no clear patteot regionswith particularlyhighlevels of endemisnmendemic

species and genera semoccur more or less randomly throughout the country.

Tab. 1.3.1.51 New combinations andew recordsSource(Breckle, Hedge and Rafigpoor 2022)

Taxon Family Notes, FGA page
Artemisia deserticola (Podlech) Podlech (= A. sieberi Besser Comb. rov:

subsp. deserticola Podlech in Rech. f., Fl. Iranica 158: 205. | Asteraceae FGA 1;19 "

1986, holotype M)
Cousinia hymenostephanus (Rech. f.) Podlech (= Tiarocarpus hy- Corabi. o

menostephanus Rech. f., Anz. Math.-Nat. KI. Osterr. Akad. Wiss. | Asteraceae FGA 1'62 i

Wien 108: 5. 1971, holotype W)

; - - : Comb. in Tanace-

Tanacetum eriobasis (Rech. f.) Kovalevsk. subsp. tricholepis Acteracenc topsis not yet made;

Podlech in Rech. f., Fl. Iranica 158: 130. 1986

FGA 189

Mattiastrum flaviflorum Rech. f. & Riedl in Rech. f. Flora Iranica 48:
122. 1967)

Boraginaceae

New comb.in Paraca-
ryum needed;
FGA 209

Mattiastrum formosum Rech. f. & Ried! in Rech. f., Fl. Iranica 48:
119. 1967)

Boraginaceae

New comb. in Paraca-
ryum needed;
FGA 209

Mattiastrum sessiliflorum Rech. f. & Riedl in Rech. f., Fl. Iranica 48:
125. 1967)

Boraginaceae

New comb. in Paraca-
ryum needed;
FGA 209

Mattiastrum subscaposum Rech. f. & Riedl in Rech. f., Fl. Iranica
48:120. 1967

Boraginaceae

New comb. in Paraca-
ryum needed;
FGA 209

Erysimum weileri (Gill) -— (= Gynophorea weileri Gilli, Feddes
Repert. 57: 226. 1955)

Brassicaceae

New comb. in Erysi-
mum needed;
FGA 224

Parrya kunawarensis (Royle ex Regel) --- (= Hesperis kunawarensis
Royle ex Hook. f. & Thomson, J. Proc. Linn. Soc. 5: 135. 1861 =
Neuroloma kunawarense (Royle ex Regel) Botsch., Bot. Zhurn.

Brassicaceae

New comb. in Parrya
needed;

1967, holotype E)

(Moscow & Leningrad) 57: 670. 1972) FoA
Climacoptera maimanica (Freitag) Freitag (= Salsola maimanica Comb.Riow:
Freitag in Rech. f,, Fl. Iranica 172: 254., t. 211. 1997, holotype | Chenopodiaceae FGA 266 v
KAS)
Phlomoides calophyta (Hedge) Hedge (= Eremostachys Comb.non:
calophyta Hedge, Notes Roy. Bot. Gard. Edinburgh 27: 164. | Lamiaceae FGA 361 ot

Ranunculus kabulensis (Tamura) --- (= Batrachium kabulense
Tamura, Results Kyoto Univ. Sci. Exped. Karak. Hinduk. 2: 121.
1960)

Ranunculaceae

New comb. in Ranun-
culus needed;
FGA 423

Allium darwasicum Regel, Trudy Imp. St. Petersburgsk. Bot. Sada
7:659. 1881

Alliaceae

New record for Af-
ghanistan; FGA 485

Allium schugnanicum Vved., Bot. Mater. Gerb. Bot. Inst. Komarova
Akad. Nauk SSSR. 9 no. 4-12: 242.1946

Alliaceae

New record for Af-
ghanistan; FGA 488

Fessia puschkinioides (Regel) Speta, Phyton (Horn) 38: 101. 1998

Hyacinthaceae

New record for Af-
ghanistan; FGA 505

Iris alberti Regel, Trudy Imp. St. Petersburgsk. Bot. Sada 5: 260.
1877

Iridaceae

New record for Af-
ghanistan; FGA 507
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There are some region$ Afghanistan where collecting plants for herbaria has been very
limited, orhas not taken plagcduringrecent yeas. For instancehe southern slopes of Kohe Baba,
the Ghorat limestone aresgme of the Darwamountains, and some sigalleys in Nuristan and
Laghman, where speciegh forests and scrub prevail. The Afghan government will probably
concentrate its conservation etfoion the welknown highlight areas athe country: Bang:-
Amir, Ajar valley, Pamire-Buzurg, anddashte Nawn Yet,there areertainlyfurtherregionsthat
merit conservation. Some of these regions arenlgtremarkablevith respect tendemic plants,
but alsowith respect towildlife or dramaticlandscapeand geologyThese regiongre liged in
(Breckle and Rafigpoor 201@nd constitutgorospective nature reserves or national parks in
future peaceful AfghanistaiBreckle, Hedge and Rafigpoor 2022)

1.3.2 Vegetation types of Afghanistan
1.3.2.1 General features

Outside of the irrigated areas, which comprise 5% of Afghanistan’'s area, and other than areas
covered by sparse forests, the vegetation ghAhistan, with the exception of a few weeks in the
spring to early summer, has a very simple appearance and appears .ulfifoenwed from a

distance the nature of the country appears to be in such a way that there are no living plants in it
for the mos part of the year, and the gray to brownish and monotonous color of the natural
landscapes looks in such a way that the nature of this country seems to be from the lands of Barren
and bare rocks are built. This is a result of the highly seasonal andseftearid climate of the
country, along with the lonterm destructive activities of humans in the vegetation in Afghanistan.
Before | discuss here about the different types of vegetation in Afghanistan, | want to study the
basic factors that lead to tgeneral structure of the country's vegetation

1.3.2.1.1 Seasonality

Plant species in the Iranturanian plant arelaave developedlternate adaptatiomiring millions

of yearswith strongly seasonal climateaturingsnowfal and rain in cold wintershort and viy

favorable thermally moderatsprings with some rain and moisture storage he soil andvery

long, hot and dry summ&and autuma In this path, two types of plant life forms are more

significant

1. ARhemer al so0, i n candigdaphytgsuivenhe anfavoprdble seasens as

seeds or in underground perennial organs like bulbs, corms or rhizomes. They start to
appear almost simultaneously in spring or (in the lowlands) in late autumn after the first
rains and complete their life cycle at thieset of the dry period (Fig. 1.3.2.41). These
plants, according to the amount of rainfall, only form a thin lush cover similar to meadows,
of course, if there are suitable soil conditions, even in s&sert ecosystem@ig.
1.3.2.1.12). Theseannudplantsare also perfectly adtgd to a repeated failure stanty
rainfall because in such yeasgeds remain dormant in the dry soil.

Mostephemeral$ook like plants from humid regions, because thsyally do not
suffer from waterstress during theainy season. The majority of the monocots, like
species ofTulipa, Iris, Gagea, Fritillariaand Eremurus belong to the ephegnal plants
with underground perennial organs (geophytes). Many other herbaceous pelmsiaaés
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in a similar way continuinghotosyniesis at least in the first sectiohthe dry season
Somespecies with long or deep taproots or water storing tissues meynraliveuntil
late summer.

2. The woaly species continue to be aljathough in astronglyreduced wayguring the dry
season when mosphemeral plantsave disappeared. Accordingly, they show a variety of
typical adaptations:

a. far reaching andeeproot systems;

b. cushionlike habit in dwarf shrubs as protection againstnse radiationdry wind
and mechanical damage sgnd drift;

c. small leaves covered by grey or white hairs and/or thick layers of epicuticular
waxes which are likewise effective against strong insolation and drying out;

d. spiny leaves and stems that protect them from grdmirtgerbivorous animals

Fig. 1.3.2.1.11 Ephemeral semesert in full spring after exceedingly high rainfall: yellow flowers
Trigonella grandiflora blue: Ixiolirion tataricum, red:Roemeria refractaFaryab proince, ca. 500 m asl
(above sea leve(Photo: Andrew Hevey, Locust Ctr Kabul, 05.2009).

e. leaves containing essential oils (often irstihct glands) or somgpoisonous
secondary compounds or other elements that render them unpalatable to grazing
animals.The last two mentioned factors have probably evolvedanmall@l with
large herbivores such as deer and wild ass in low altitude areas and sheep and goats
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in high mountains. These featg areeffective against the flocks ofilagers which
have replacedild herbivores, causing a much higher grazing pressure.

o | & s i

Fig. 1..2.1. Epheme'ral semiesert in late sUinmér, w enifiyaca. 450

m asl. (Photo: H. Freitag, Goéttingen, 08,1969).

The very early start of the growing season (in autumn to early spring) in the lowealtitud
in the vicinity of the mountains and its arrival with a long delay in the high mountain areas (in the
summer) provide an important basis for an economically valuable system based on the seasonal
movements of nomads and semoimads with their herds in glhanistan(Fig. 1.3.2.1.13).

1.3.2.1.2 Degradation

In normal habitats the floristic composition, coverage and height of vegetatioourse, without
human interventionare intimately correlated with the climate and its annual performance.
Therefore, in Afghanisin this natural pattern is obscured by a long history of-exploitation

like that ofothercounties of the areal'he natural ecosystems were heavily degraded except for a
few inaccessibler inhabitable regiom Woodlands, shrulands and even the scarvegetation of
sem-deserts werghinned outfirst and then badly devastated or destroyed in the search for
firewood and brushwood. Because of the amereasing shortage of trees and shrubs, even
slightly woody dwarf shrubgn particularArtemisiaspp), and lignified herbs, as ma@ousinia
andAlhagispeciesare now collected for fu€Fig. 1.3.2.1.21). Forestsvere exploited for timber

and fuel(Breckle and Rafigpoor 2010)
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Fig. 1.3.2.1.13 Pasture areas asummer camp ofillagers in Rah Gardan area, eaksBare Pul pfvie,
Balkhab district, with wild herbs and sshrubs. (Photos: A.H. Mozaffari, 22.06.2018).

S ~ _._; e ==
Fig.1.3.2.1.21Ca me | t h o r Allmdisps)lyatherbdsor fiel, on a car; Sheberghar(eitoto: A.R.

Mozaffari, 2022)
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At the same time, all accessible pastures are grazed with sheep and goat herds, and most of
them are grazed in an extreme way, and simultaneously, they are used to obtain(faglder.
1.3.2.1.22). This also applies to rermodesert and high mountain areas which are used seasonally
as rangdands by nomadic or semomadic shepherds.

Consequently, the structure and floristic compositiormany rangdands have been
changed maiy with an increase or invasion of unpalatagd@isonous or spiny species (Fig.
1.3.2.1.22). This eve applies to the monsoon regions

The cecompression of the protective cover of the earth due to overgrazing causes the upper
and fertile layer of the soil to be subjected to the destructive atthaliscand rainWind erosion
is stronglyenhancedn periods of low annual rainfall, like thedry yeardrom 2006 to 2008The
effects of strong episodic rains on overgrazed slopes are even worse as they cause dramatic loss of
soil by erosion and cae&d to a complete and partly irreversible chasfgecologicconditions.

Altogether, these factsrhave had disastrous effects: (1) the regeneration of trees and
shrubs has almost completely stopped; (2y#dgetation covenas decrased, and the comptisn
of plant comnuinities has changed basigaith that palatable species have been widely replaced by
spiny, poisonous or unpalatable plants, resulting in a heavy loss of floristic diversity and reduced
productivity; (3) trampling effects of animdlerds and the reduced vegetation coveave
intensified erosion in all parts of the country, leading to widespread desertification.

N e

Fig. 1.3.2.1.22 Thistles Cousinig gathered as fresh fodderan ephemeral desert; Joamjprovince, &
500 m asl. (Photo: Adrew Harvey, Locust Ctr Kabul, 06.2005).

During the last decades of occupation and civil war, these processes have dramatically
increased. Regarding recent estimates and satellite recordings, from 1967 to 2005, the area
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covered by forests and woodlards decreased frora.@ Mio. ha to 867,000 ha. Although, some

old literaturerecords show thahe vegetation of some areas also suffered greatly in the past during
periods of unrest and wadne of the specific casesadgradation arthe aridareas. Aout 7% of

the countrydés surface, mostly in sloping area
clearedof forest and shruli®r intermittent dryfarming (lalmi).If there is no cultivation on these
barren lands, especially in dry years, deandinvasive plants will grow everywheré&rigated

fields have replaced the natural vegetation almost completely on the terraces of river valleys and
adjacent plains. As a result of thoughtless irrigation techniqueyfilgickinage systems amdhter
shortage, the fields suffered from salinizatidhese factors have caused agricultural land to be
abandonednd subsequently colaadby salttolerart plant speciesften dominated byAlhagi
maurorum Aeluropusspp. andProsopis farctaor by Peganum(Fig. 1.3.2.1.23) (Breckle and
Rafigpoor 2022)

Fig. 1.3.2.1.23 UnpalatabldPeganum harmalapread in heavily ovgrazed ephemeral sewesert; west
of Sheberghauity, ca. 450 m asl. (Photo: Andrew Harvey,dust Ctr Kabul, 05.2006).

3 ‘ . X

1.3.2.1.3 Potential and actual vegetation

The investigatiorof the broadly defined vegetation types giveste focuses on two aspects: one
isthe6 Pot enti al N a(withautatHe influengeeof naah in aatuéal habijatsnd the
seondoneisthed act ual (aseagesult af mants deStructive impadiseitag(1971a, b)
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by his4-year long countrywide surveyhas compiledwo maps of the potential natural vegetation:
(1) a countrywide map that was largely adapted bgdjalkov(1983a, b), slightly modified by
Breckle (2007); (2) a detailed map showing the much mdkerdified easternmost part of
Afghanistanin higher resolutioboth with special respeta scale and vegetation types.

The following scientists have studied thetuml vegetation of AfghanistaGilli (1969,
1971) has mainlystudied the ggetation ofaround Kabul; Mdjalkov(1983a, b)hasdescribed
some vegetation types from the forest region um# province irthe east ofAfghanistan.The
flora of the central Hidu Kush and muntain vgetationwere studied by fey & Probst(1978),
Paviov & Gubanov (1983) and some others. First surveys were given imghevsky &
Prozorovski(1949) and Mubauef1954a, b).

The potential natural vegetatiodlemonstrates the vegetakources of the several parts of
Afghanistan as they are determined by climate and soil. Furthermore, it shows to what extent the
vegetation can be restored by application of careful and conscious practices of land use, though
sometimes, or often,onlytnhe | ong run. 1t applies to finor ma
flat to moderately sloping, not receiving additional watepply (Plakor sites in Russian
literature). Accordindo this idea, itis chosen here for classifying the vegetationer.

The most important sources of information about the composition, structure, and
geographical expansion of Afghanistan's natural vegetationhwigce obtained 40 years ago,
are: the few remnants of littldisturbed vegetation all over the country butf@rably those in
remote and inaccstble regionssome intentionally protected small plots (e.g., pistachio and pine
woodl ands); the surroundings of tombuwnedmsnd shr
But the actual vegetatigmredominantlyreflects the intensity of anthropogenic influences.

Consequently, one type of natural vegetation is ofeplaced by alternativglant
communitiesThevegdation of Afghanistan is extremely diverskie to the mantainous feature
The common rocky sites hatheir peculiar plat communities as well as screevered slopes or
naturally eroding slopes wealky marly sediments. These communitiesade up of highly
specialized plant species, are particularly rich in namawged endemicahich are caused by
their geographic or topographic isolatiorhey canot be dealt with in this studfhe main zonal
vegetation categories on normal ecological sites are shown in the map (Fig. 213.2rii#r No.

1 to No. 8. Those with the predominant influence of oneogiocdl factor, namely additional water

supply or high salinity (river valleys, lakes, swampd aalineflats), are summarized in the map

under category No. 9. They represent azonal vegetation types, since here the climate is less decisive
than the outstating ecological factor (water, salt, gypsum, heavy metals, etc.) causing peculiar
habitats on normally small areas. Not all vegetation categories described below are separately
indicated on the vegetation map (Fig. 1.3.22).{Breckle and Rafigpoor 2010)

1.3.2.2 Specific vegetation types
1.3.2.2.1 Deserts and sendeserts
CalligonumStipagrosticommunities of sand deserts (Fig. 1.3.22.1a)

We can only see the sand deserts with dune regiotie driest parts othe south and north of
Afghanistan wherannualrainfall amounts tdess than 150 mm. The dunes are partially fixed by
scattered (up to 20%) shrubstéaloxylon persicumSalsola richteriand differentCalligonum
species as well as by the tall perennial graSsgmgrostis kaglinii (only northand northwest
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andS. pennatavhich are associated with several slivubs and deegoting amual specieshe

eradication ofperennial plantswhich, duetheir voluminous root systembave very effective
sandbinding capacities commbpresulted in secondgactivation of dundormation.The mainly
sickleshaped dunes (Barkhandgvoid of any plant cover movato adjacent areas incluajn
irrigated fields, and blockoads.

Haloxylon salicornicuntommunities of gravel deserts (Fig. 2.2.2-1: 1b)

Haloxylon salicornicunf= Hammada salicornidecommunities are outspreadedyravelly plains

in the excessively dry and hot partglodsouth and southwest of Afghanistan, with maohtents
of gypsum and other salts in the upper soyeta They contain some other, mostly
chenopodiaceous, subshrubs and a numbererafthalophytic annual plant$\mong them are a
few particularly showy species such as the chenopdalsarchon vesiculosysHalocharis
violacea, H. sulphureand the considaable endemic crucifePyramidium griffithianumwith
bright purple flowersThese plants can appear in huge numbers after good winter Taiss
community comes closest to a true desert because in vast areas the perennial vegetation is almost
restricted to shidw runnels or depressions (contracted vegetation) between a habitat Mbsaic.
scarce vegetation rarely influenced by mawept for the extraction of seghrubs ana@ccasional
grazing

Other $irubby or sukshrubby chenopod deserts and sdeserts (F. 1.3.2.2.11: 1¢)

These deserts and sedesertscomprise anumber of rather different plant communities with
predominance or high percentages of chenopodiaceous shrubs asidudbhat occurs further
inland at lower elevations of soudifighanistan asvell as along the western and northern periphery
where rainfall scarcely exceeds 1300 mm. Thee communities also dominate in dsasinsand
valleys of central and eastefighanistan where rocks rich in gypsuatally reach the surface,
as in the Bamgn and Ajar valleys, parts of the Ghorband valley and in the lower Gaihey.
Among others, shrubby or seghrubby chenopods aklalothamnus subaphyllusSalsola
arbuscula S. montana, S. gemmascens, Seidlitzia rosmarsaweral species drtemisia in
particularA. sieberiandA. oliveriang and the shrub&ygophyllum atriplicoides, Z. eurypterum,
Ephedra strobilacea, E. sarcocar@ad Cousinia desertare important speciesn the spring
seasongphemerals and hemicryptophyfday an important rolén the plant diversity of these
communitiesn direct dependence on the solil structure

Such semdeserts, withsand covered soilscan look really spectacular with the tall
umbellifersFerula assafoetidaandDorema aitchisoniiMost of these vegetatioyes are located
near to the comparatively densely populated foothill areas and are severely degraded, often to
stages without any real woody plants or just with a few low subshrubs with a particularly high
capacity for regeneration, likéaloxylon griffithii, Salsola tomentosandArtemisiaspeciesSuch
areas appear completely bare and devoid of vegetation during most of th@ngekie and
Rafigpoor 2022)
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Ephemeral semileserts of loess soils (Fig. 1.3.2:2:11d)

In the north of Afghanistan, in the lower part of the belt covered with loess with an annual rainfall
between 15800 mm populations of ephemeral plants specific to the sgeserts of Central Asia
have been established in elevations upad660 m.In March, they might look like an English
lawn and towards May their aspect recalls a colourful, lush meadow or steppe3Hd..11),

but with te arrivalof June (Fig. 1.3.2.1-2) they dry up andnly a few species remain alier

some time, as the annuaBalsola leptocladaChenopodiaceae) anDiarthron vesiculosus
(Thymelaeaceae).he vegetation of these areas is macodmposed of perennial plants such as
Poa bulbosgPoaceae)Carex pachystyliandC. stenophyllugCyperaceae), often together with

the thistlelike AsteraceaeCousinia microcarpaC. olgae and Gundelia tournefortii(the latter
curious composite only ithe west and northwest the country), numerous annual grasses from
the generaegilops, BromusEremopyrumandVulpia, crucifers fromMalcolmiaandTorularia,
annual legumes lik&rigonella grandiflorg and a wealth of geophytes from the gerieulpa,
Gagea, Iris Ixiolirion andAllium. These ecosystems form important winter and spring pastures.
In addition, in good years, fodder and fuel are collected in sufficient quantities and stored in large
fields near the winter camps of the nomads or transptwti villages(Fig. 1.3.2.1.12). While
usually the ecosystems remain intact under moderate grazing pressiggie grazingauses a
strong increase of unpalatalplantssuchas the perenniaRsoralea drupaceandAmmothamnus
lehmannii(Fabaceae).

ShrubbyAmygdalusemideserts (Fig. 1.3.2.21: 1e)

In the foothills and near it in the south and west of Afghanistan, still in the relatively dry valleys
of Hari Rud, Kokcha, Surkhab, etc., with the fluctuation of the average annual rainfall between
abaut 150250 mm, different species but closely related to the spmygdalusspecies, which
usually grow up to 0-8.5 m are considered prominent and main plants of geemtdesert shrub

lands They are accompanied by a high number of other low shrudiSpikedra intermediadwarf
shrubs likeAcanthophyllumAcantholimon Cousiniaand Artemisig perennial grasses lik&tipa
hohenackeranand numerous annuals and geophyté® effects of overgrazing are usually less
pronouncegbecause the majority of wdp plants are not eaten by herbivores due to their thorny
morphology, and people do not collect them as fBemetimes the density of subshrubs has even
increased, in particular in the case of the widesp@adsinia stocksicommunity inthesouth and

west of Afghanistan.

SubtropicalZizyphusAcaciascrub (Fig. 1.3.2.2:1: 2)

The thorny and sendesert forests and grasslands witheatremely semarid climate £50-300
mm) and various plants in the hot and sunken ardalafabad show the strong etfeof tropical
plants with thorny and deciduous shrubs and small wé&zyphus nummulariand Acacia
modestamixed up with such evergreen unpalatable shrulfdploca aphyllaRhazya stricta
Calotropis procera and Withania coagulangSolanaceae)Thesespecies have dominated on
Chrysopogon aucheri, Hyparrhenia hirta, Tetrapogon villoand Stipagrostisspp. Most other
species are likewise unpalatable, as the anrbis capensi¢Poaceae) an@leome viscosa
(Capparaceae), the perennidésva pvanica(Amaranthaceae) and the tiny desesiadviaspecies
as, e.g.Salvia aegyptiacaS. santolinifoliaandS. trichocalycingBreckle and Rafigpoor 2010)
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1.3.2.2.2 Deciduous and juniper woodlands

Pistacia veracommunities (Figl.3.2.2.11: 3a)

In northern Afghanistan, the slopes and lower and middle heights of the mourdaG@G0(t,500

m) with the fluctuation of annual rainfall between about-8300 mm are the expansion areas of
several types of woodlands dominatediogdeaduousPistacia vera It coincides with the upper
part of the broad loess belt, and the communities show their most typical starcthese soils
The sze and coverage of the trees that have flat crowns and several stems vary frohkesi2ub
3 m up b 6(10) m,depending onvater supply and grazing intensity (Fig. 1.3.2-2)2In higher
elevations, on nortklopes o on relatively dry habitatsthe coverage can reach up to 40% and
other deciduous trees might appear Wraygdalus buchariceCeltis cawasicg Cercis griffithii,
Acer semenowiFraxinus xanthoxyloidesnd the woody lianBphedra foliata On loess soils, the
herbaceous layer is meaddéike and made up of a multitude ahnual andoerennial grasses,
together with largéeaved compositeskeé Codonocephalum grandand Cousinia umbrosas
well as withLamiaceae such &hlomis bucharicandSalvia pterocalyx

gy 73 :

; i R Y A Mo X
Fig. 1.3.2.2.21 DeciduousPistacia verawvoodland near Marmol mountains, Balkh province (Photo: S.M.
Faqiri, 2015)

The first geophyte appear in April:Eranthis longestipitata, Corydalis aitchisorand
Anemone buchari¢cdater are such showlgremurusspecies a&. olgae, E. bucharicuandE.
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regelii. A few small areas of the woodland have been protectedllagers for decades in orde
to collect pstachio harvests assmurce of incomeHowever, during recent decades their area
and/or the density of trees leagreatly decreasethitially, the eradication of treeked to higher
productivity of the most valuable herb layer but overgpmgZavoured less palatable species,
particulaty wormwoods likeArtemisia prasina, A. diffusand A. oliveriana(all Asteraceae).
Somenatural vegetation in many parts of the highlahds disappeared because of -faith
agriculture (lalmi).

Pistacia atlanticacommunities (Fig. 1.3.2.2-1: 3b)

In the west, south and east Afghanistan, in elevations fromac1,006 2,000 m as and mean
precipitation of 250450 mm, the natural vegetation is representedPistacia atlantica
communities.P. atlanticais a robust, longliving tree with a thick trunk and a rounded or
somewhat flattened crowithe size and percentage of the density of pistachio trees and related
species largely depends on the conditions of their habitats and geographical |6cati@more
tree species such @ercis griffithii, Fraxinus xanthoxyloideandFicus johannisoccur here and
there. Due to the predominating stony grawelils, shrubs and swtghrubs, likeAmygdalus
spinosissima Cerasus bifrons Astragalus spp. (in particularAstragalus koshubengisand
Artemisiaspp. are often common at the expensanoifual and perennibkrbs.

Some of the common perennial hemicryptophytes are the gr&siges arabicaand
Piptatherum vicariumas well asSalvia leriifolia. Among geophytes, espiadly showyEremurus
stenophyllusFritillaria imperialis and Tulipa spp.areconspicuous, besidésmemone bifloraA.
petiolelosa Corydalis afghanicaand Arum korolkowii Degradation mainly resulted in open low
shrublands dominated by spirdstragalusor by unpalatablértemisiaspecies with an increasing
coveage of small, prostrate annual plants

Amygdalugommunities (Fig. 1.3.2.2-1: 3¢)

In rainier areas, longer lasting snow cover and more moderate summer temperamr2900-
2,800 m, thePistada atlanticawoodlands are gradualhgplaced by other plants likkemygdalus
kuramica(east ofAfgh.) andA. browiczii(= A. zabulica (southeast to west éffgh.). These trees
extend up to the tree line with rounded crowns and rarely grow taller tham ®ther tree species
are usually absent but the loose shrub layer includes many speé&tesafColutea, Cerasus,
Cotoneaster, Rhamnus, Sageretia thea subspetc.Among many othergierbaceous perennials
areSalvia bucharicaandS. rhytidea, EremusiaitchisoniiandE. korshinskyi, Rheum ribeand
Cousiniaspp. It reaches up to the timber line whisbwever is often obscured bheremoval of
trees.Excessive grazing has mostly contributed to the expawgitirorny cushion sushrubs. In
areas whre they are also removed firavood, a final stage of degradation results in an open
Leucopoa karatavicgrassland.

Juniperus excelsa/semiglobosammunities (Fig. 1.3.2.2-1: 3d)

In thenorth of Afghanistan, aboveac 1,400 m the deciduoudstacia vea woodlands merng into
evergreerduniperus excelsaommunities (Fig. 1.3.2.2-2) that form a belt up to the tree line at
2,900m (west ofAfghanistan) to a 3,200 m(northeast oAfghanistan)This population is similar
in heightto theAmygdaluscommunties. They reoccur at higher elevatioreast ofAfghanistan,

in particular in Paktya, where they replace @edlrusforests in drier areas frona.c2,8003,500
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m. However, due to the difference in the rainfall regime in these two regions, the strudhee of

crust of the forbs and herbaceous plants is significantly different from each other. IAfgbieh

mountains precipitation is much higher, with approximately 456000 mm, most of it as snow;

the winter rains are often prolonged until June, bustihremer igdry as everywhere in the Irano

Turanian regionThese conditions favor the growth of a rich vegetatioshadib, dwarf shrub and
herbaceous plants. Each of these plant layers are dependent on each other, as long as the slopes of
the mountains arnot very steep and unstable.

The natural death of trees or thelroppingto produce charcoal facilitates the growth of
bushes. If these are also eradicated, a layer of herbaceous plants will spread on top of the thick
soils, which form diverse green noeavs and are used as fodder on a regional.ddalder optimal
conditions the trees might grow up to 12 m and together with the rich shrub layer the coverage can
go up to @ 80%. Inthe northeast and east éffghanistan, the commoduniperus excels&
usually accompanied by. semiglobosaThe latter often outnumbers the first species in the
subalpine belt. Common shrubs &m@nicera nummulariifolia(often as a small treephedra
equisetina different species oRosa, Berberis, Prunuand CotoneasterThe shaded areas are
covered with annual herbaceous plasush admpatiensparviflora, Lepyrodiclis holosteoides,
Geranium rotundifoliumand Parietaria lusitanica Prominent geophytes are, e.gremurus
furseorum, E. spectabileandAllium rosenbachianum

Fig. 1.3.2.2.22 EvergreenJuniperus excelsand Artemisiaspp. woodland, Jarm valley, Balkhab district,
Sare Pol province (Photo: A.R. Mozaffari, 2022)
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Among others,Prangos pabulariaand Codonocephalum grandare mportanthemk
cryptophytic plantsThese two species develop after the cutting of trees and shrubs on loess soils
in grasslands that consist of alternative and speie£ommunities with significant productivity.

In contrast, on slopes covered with scree all layers are much reduceldiodiscirees lik€eltis
caucasica, Fraxinus xanthoxyloides, Acer turkestaniandAmygdalus kuramicwidely replace
junipers, and talFerula species become dominant in the herbaceous layer, togethdRathm

ribes TheJuniperuscommunities intheeastof Afghanistarsometimeseceiveadditional summer

rain but less winter rairCommon shrubs aphedra majosubspprocerg Ephedra gerardiana

and Ribes orientale The herbaceous layer is dominated by more xerophytic species, like the
perennial grassestipa turkestanica, Piptatherum baluchistanicum, Psathyrostachys caduca, Poa
spp., and species Qfousinia, Ferulaand Artemisia After choppingdown the forestsArtemisia
glanduligeraoften occupiesarge areas with thoraushion species invading frometisubalpine

belt (Breckle and Rafigpoor 2022)

1.3.2.2.3 Evergreen broatkaved woodlands and foreststireeast ofAfghanistan
Dry Reptonia/Oleavoodlands (Fig. 1.3.2.2-1: 4a)

Around the basins of Khost and Jalalabad, in aneas &bout 801300 m and rainfall from c.
300500 mm, theReptonia buxifolieOlea ferruginea community forms structurally rich
woodlands of widely differing coveragéurthermoresclerophytic tree and shrub species are
Nannorrhops ritchieana, Gymnosportiayleana, Sageretia thesubsp brandrethiana, Ephedra
pachycladaand Dodonaea viscosavhich grow together with deciduous trees and shrubs as
Pistacia khinjuk Acacia modestaandEbenus stellatusThe characteristic of these woodlands is

a relatively cloed plant cover with wheatgrass or perennial greens with a group life form that
include Tetrapogon villosus, Dichanthium annulatum, Cymbopogon parkeri, Hyparrhenia hirta,
Heteropogon contortuandAristida cyananthdhat greatly increase in coverage aftestuction

of the woody component. Most of them start sprouting with the onset of the summer rains and can
give the landscape the aspect of a lush tropical savannah at the same time (July to September)
whereas in interior Afghanistan, most plant life atgi\nas completely ceasetliecause of the
climatic dryness

Sclerophyllous and lauriphyllous oak forests (Fig. 1.3.212 4b)

The Quercus balootommunities occur adjacent to the former in elevations from-2300 m
and rainfall from c. 3500 mm.Depending on the availability of water and soil conditions, these
communities are able to form tall forests with single trees up to @6shrubby woodlands, but
mostof themare caused by intensive cutting of twigs for feeding domestic animals during winter,
and by selective felling of whole trees beca@Qsercus balooyields the most valuable fire wood.
Accompanying woody species are the trAasygdalus kuramicandPistacia khinjuk the lianas
Lonicera griffithii andRosa brunonjiand the shrubBaphne maronata, Plectranthus rugosus,
Perovskia atriplicifoliaand Salvia cabulica These forests and woodlands have gisaped in
manyareas, and their place is taken by shrub communitiésrmivskia atriplicifoliaandSophora
griffithii, or by differentArtemsia (e.g.,Artemisia kurramensjscommunities. The westernmost
remnants ofQu. balootforests have survived in the Panjshir valleyrite northof Kabul, and a
few tall trees were even observed at Top Dara above theDidatan basin near Charikar.
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Historical records (and fossils) @u. balootalso exist from the Latahband pass some 25 km east
of Kabul. In the humido semihumidareas of Nuristan and around the Safed Kiam c. 1,900

m asl. Qu. balootis replaced at first by the mesophy@u. dilatataand higher up byQu.
semecarpifoliaabout 2,900 m with dense forests e2@&25) m in heightThe typical parallel
vegetation of these true Himalayan forests consists of deciduous tr@eglaris regia, Celtis
caucasia, Acer turkestanicum, Diospyros lofegrus pashiathe woody climberfosa brunonii
andLonicera griffithii, and shrub species likéorylopsis jacquemontiana, Indigofera gerardiana,
Cotoneaster rosea, C. aitchisoamdRubus niveusn higher altituds, Taxus contorta, Viburnum
cotinifoliumandAbelia triflora have been observedhe rich layer of herbaceous plants includes
Himalayan semhardy species like Strobilanthes urticifolius, Nepeta erecta, Polygonum
amplexicaule, Rumex dentatus, Salvia nubicolae grassesBrachypodium sylvaticum
Piptatherum munroandPiptatherum aequiglumeseveral annual specieslaipatiensand even
hygrophilous tall ferns likeDryopteris ramosa, Dryopteris stewartii, Diplazium tomentosum,
Deparia (Athyrium) allantodioideandPteris cretica Under less humidonditions, the evergreen
oaks form mixed stands with the t&linus wallichiana After cutting down the forestshrub
communities withSambucus wightiand grasslands witlstipa brandisiiare common. They
sometimes show a luxuriant growth but theiriitic composition is undesirable mainly because
of the dominance of unpalatable and toxic grasSapd brandisiiis cyanogenic causing animal
deaths)Breckle and Rafigpoor 2010)

1.3.2.2.4 Temperate conif®us forests and woodlanttseastAfghanistan (Fig. 1.3.2.2:1: 5)

With the reduction of the average annual rainfall and the shortening of the plant growth period,
the Himalayanconiferous forests gradually take the place of evergreen and broadleaf forests.
elevations from 2,00-2,500 m,Pinus Gerardianavoodlands alternate with tH@uercus baloot
communities. The trees are usualil® m tal and might coverl5-70% of theland These
woodlands aréocally protected (similar to thRistaciaveravo od |l ands) f ofhefinut o
seeds of these trees are of great value in domestic trade and Ebeadttty communities of pine
trees are very poor in terms of plant diversity due to intense root compehtibmn natural
openings and after logging a rather rich shrub layer tmghfound withSophora griffithii,
Caragana ulicina, Cotoneaster afghanicus, Berberis callioboteysl Rosa ecae Often
degradation has resultedAmtemisiacommunities.

Cedrus deodar@ommunities take the place Binus gerardianavoodlands in between
the more xerophytiduniperuswoodlands and the mesophytic mix@dercus Pinus wallichiana
forest communitiegn mountain systemgom 2,5003,100 m that receiveac450600 mm mean
precipitation, mainly in winterCedrus deodaracommunities occur as woadldson steeper
slopes put under optimum conditions, thesuallyreach coverage of 80% amnaospecific tree
layer, whichmay be 25835 m tall A thin layer of bushes is mostly limited to forest gapd usually
consists of Lonicera quinquelocularis Berberis calliobotrys, Cotoneastespp. andRibes
orientale The herbaceous layer is also op@l it is very changeable depending on the presence
of water and shadeThis layer usually includes an interestiggassy component, wit@arex
cardiolepis, Piptatheum angustifoliunandPoa aitchisonii As Cedrus deodararovides the most
valued timber wood in Afghanistan and adjacent Pakistan, the forests have been exploited or over
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exploited for decades and are completelyrdged in most of the regiomhey are eplaced by
stableArtemisiacommurities with A. bicolor and/orA. glanduligergprevailing

In the very humid parts of Nuristan and in the upper slopes of Safed Koh at the same
altitude, but with a higher amount of summer rains, mixed foregtbiegPicea are usually higher
than deciduous and evergreen oak foreBtiey consist ofAbies pindrow(upper montane)A.
spectabilis(subalpine) andPicea smithianathey are 180 m high and often include individual
trees ofQuercus semecarpifoliandPinus walichiana In intact communities of these forests, in
dependence on shade, a poor layer of shrubs and plants has eVbkyptbmprisea number of
mesophytic species likgertya aitchisonii, Salvia nubicola, Saussurea afghana, Rumex nepalense,
Lilium polyptyllum andCicerbita aitchisonianaOn unstable slopes and in small valleys close to
the treeline the conifers are locally replaced batula jacquemonticommunity(Breckle and
Rafigpoor 2022)

1.3.2.2.5 Subalpine, alpine and niveegetation
SubalpineJuniperus andRhododendroiscrub (Krummholz) (Fig. 1.3.2.21: 6)

In the most humigbarts of Nuristan, from the timberline at 3,200 m up to& 4,000 mAbies
spectabilis, PiceandQuercus semecarpifoliare replaced by duniperus squamataommunity.
The combined components of this dense thicket 69d®0m make up dRosa macrophylla, Ribes
alpestre, R. villosum, Lonicera webbiaaad Rhododendron collettianunThe herbaceous layer
is similar to that of the sulilpineAbiesforest.

In Safed Koh and in the upper Laghman area, below the tree line, the very rare
Rhododendron afghanicuatcurred, but is most probably now extinct at the first locality. At the
Afghan Pakistan border othe southslopes of Safed Koh (Sikaram ardejth Rhododendron
species were rediscovered in 2019 by Said Muhammad.

In areas with less summer rains near the treeAibsis replaced byicea For example,
in most parts of Nuristan and around the Safed Koh,Jtlhneperus communisubsp.nana
community takes the place of the formdris 4660 cm high communityas a patchy structure,
with clearings covered by thowwushions likeCousinia kuramensjCicer macracanthunand
Onobrychis spinosissimand numerous heraryptophytes related to or identiegith those of the
cushion shrub communities.

Subalpine thoracushion shrubdands (Fig. 1.3.2.2:-1: 7a)

Dominant plant communities consisting of thorn cushion plants are spread as a wide belt in the
upper elevations of many of the high mountains in Afgktan, which lack summer rainkhe

access to water there is completely subject to snow melt and water storage in Treeseilvery
peculiar shrudands (Fig. 1.3.2.2:8) extend from the timberline located at 2,800-2,900 m in

the western parts dr3,300-3,500 m in the nortteastern and eastern parts up j&084,000 m

and play an important role as summer pastiasy dominant plants in these communities are
related to thorny specie$ Cousinia, Astragalus, Onobrychis, Acantholimon, Acanthdyimadnd

Cicer, but species composition varies between the different mountain systems, and the proportion
of endemics is particulariyhigh. Other common short bushase Artemisia spp., Ephedra
gerardiana, Rhamnus prostragtandKrascheninnikovia ceratoide3 he herb layer includes many
palatable grasses, as eRBiptatherum laterale, Poa araratica, Koelerspp. andFestucaspp.

35



Thesespeciestogether with many legumes liKerigonella, Astragalusand Oxytropis provide
important grazing resources. One ok timost striking plants is the steppe lilgremurus
kaufmannii

Alpine semideserts, steppes and meadows (Fig. 1.3:2.27b)

The boundary between the vegetation in the alpine andlpuie belts in the high mountains is

not easily discernible, except ihe humid parts of eastern Afghanistan, which is marked by the
upper border of the sudlpine scrubThethorn-cushion plants of the stddpine belt are stepise
replaced by smallesized species of the same genera, and also the species compositien of th
herbaceous layer changes gradually. Genuine alpine meadows dominated by grasses and a greater
variety ofherbs are restricted to the centnall easHindu Kush and the Pamirs because of more
summer rainfall. Consequently, they are heavily used for supas¢ure during the short summer
(two months), usually by nomad (koochi) people (Fig. 1.3.28).Vegetation in other areas, even

on soils that have deep cressctions, is usually open, with the exception of stream banks, springs,
and marshes in snowithareas covered with alpine meadoWsie to steep topograpltie locally
long-lasting snow cover andelayedsoil formation,even small regionsmight show a high
diversity of plant communities. Vast stretches look almost devoid of vegetatiogyasotinsst of
blocks, rocksaand scree.

- : ¥ %

Fig. 1.3.2.2.51 Sualpine thoracushion shrulband with Acantholimonspp. andArtemisaspp. in Rah
Gardan area, Balkahb district, SaPol province (Photo: A.H. Mozaffari, 22.06.2018)
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Nival belt (Fig. 1.3.2.211: 8)

Vegetation and the number of species are markedly reduced everywhere when reaching the snow
line at @ 4,8005,000m (northexposed slopes) to 5,400 so(thexposed)However, on south

facing rocky slopes in the Hindu Kush even dwarf woody plantslikeerus semiglobosand
Lonicera microphyllacan be found above 5,000 m, as well as the@sstopteris dickieand he

highest altitudinal record of a vascular plant in Afghanistan is the bedetifalla macrophylla

in the central Hindu Kush at 5,600 8ibbaldia cuneatés also known from about 5,500 m. AlImost

40 species have been recorded at an altitude above 5,000s%es and lichens cover the rocks
even up to the highest peaks of the mountains, but the true alpine belt is only developed in the
upperparts of the Pamirs in the Hindu Kush and on the peaks ofek®&ba. The average snow

line in the westeridindu Kush is a. 4,9005,200 m, in Wakhan between 5,000 &d00 m;in

some areas such as Salang, this line is lower than 4,800 m. Snows a1d gleai the permanent

snow line are subjected to special forms of direct evaporation by intense sunlight. Lichens grow
on the rockgFig. 1.3.2.2.82) and dominate the highest mountain pe@k®ckle and Rafigpoor

2010)

akh village, Balkhab district;eSBol prov

! AT o5 ,y" ; ) B i | T
Fig. 1.3.2.2.52 Lichen cover on rocks; Dosh

Mozaffari, 04.05.2022)

iné (Photo: A.H.
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1.3.2.2.6 Azonal vegetation
Riverine vegetation (Fig. 1.3.2.211 9a)

In the large valleys that are affected by periodic andpesiadic floods, in the past, the lowest
marine terraces along the rivers were covered with dense forests. These forests have completely
disappeared today and have been replaced by orchards or agriculturdl&artisnatural riverine
and gallery forest vegation is only present in remote areas at higher elevations as in Wakhan.
other areas, only from the occurrence of single trees, the insignificant remnants of the gallery
forests on the banks of the rivers can be recognized, and from the very limgexedeareas, the
original expansion areas of the main vegetation on the banks of the flowing waters can be
recognized From the hot lowlands up to medium elevations, at least three main types of
thermophilous riverine forests were distributed:Rapuluspruinosacommunities along the Amu
Darya and its larger tributaries, such as the Surkhab and teeSaked; (2) thBopulus euphratica
communities in theadleys ofthewest and south gfghanistan, in particular along the lower Hari
Rud, the Khash Ruéfelmand and Arghandab; (3) tbalbergia sisso@ommunities wittNerium
indicumandFicus palmataalong the lower Kabul river and its tributariesrh Nuristan. In some
areasthese dominant trees have been found togetheSalth acmophyllgFraxinus mibocarpa
Crataegus songaricaseveral Tamarix spp. (among them the only genuine tree speties
articulata), Platanus orientalis Acer pentapomicurRosaspp., Punica granatumthe woody
climbersRubus anatolicusAmpelopsis aegirophylland Clematis orentalis the giant grasses
Arundo donaxandErianthus ravennaéup to 6 m), and a tall herbaceous lay@n. the relatively
salty sides of these forests and on the margins of the rivegqmattshrub communities of different
species, withLycium ruthenicumDesmostachya bipinnat&lycyrrhiza glabraandG. uralensis
Here also is the original habitat of some common weeds of irrigated fields and fallow areas like
Alhagi maurorum Prosopis farctaand Peganum harmalaVitex agnuscastusand Stocksia
brahuicaform communities imiver beds’ occasionally wittNerium indicum

In the middle and upper altitudes of the mountains, small rivers and streams are
accompanied byarious montane forests dine banlks of the rivers depending drydrology and
soil conditions One more common group of plant communities besides running water is
dominated byPopulus afghanicaCommon associates are various specieSalix (e.g., S.
pycnostachyg Elaeagnus angustifolius, Halimodendron halodendron, Rubus caasiushany
mesophyit herbs, likeMentha longifolia, Heracleum afghanicum, Agrimonia eupatoria, Bryonia
albaetc. In regions with abundant summer rain like Nurisiaiglans regia, Acer turkestanicum
and Pyrus pashiaare important components of the tree layer.@ackish gies and higher up,
poplars are replaced by denBamarix communities,Salix speciesMyricaria germanicaand
Hippophaé rhamnoides

Lakes and swamps (Fig. 1.3.2.:4.19a)

In Afghanistan, due to the dryness of the climate and its being surrounded by kmg, m
hydrological systems mostly lead to large basins that do not have outlet channels and also to small
surface basinsDepending on the widely varying amount and reliability of influx, there are
freshwater or alkaline lakes, swamps or salt flats with hyidéfering habitats and with a great
diversity of plant communities. Theze and shape of the lakes and swamps change according
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to the season and shrink dramaticallywoll even dry out completelyif in subsequenyears
rainfall remains below averagEventhe Hamure Puzak, théargest freshwater lakejried up
almost completely in 2008n addition, the hydrology of many of these systems has changed
fundamentally due to the construction of irrigation dams and may change further with the growth
of the area ofgricultural land under irrigationThis causes reduced influx, increasing salinity,
higher concentrations of nutrients and pollutants, and the disnugdtezosystems. Ovelaio date
the flora and vegetation of aquatic and sanquiatic eceystems has been insufficiently studied.
The vegetation of the rivers is usually poor in terms of diversity and coasatsspecies
of the gener&otamogetoife.g.,P. nodosusand the submergd@htrachium sphaerospermyi.
trichophyllumandZannichelia palustris Most famous are the beautiful fregfater lakes in the
Bande Amir National Park (established in April 2009, Fig. 1.3.2D).6They are made up of a
series of 6 lakes separated by natural dams and ecologically characterized by a staldeehate
However, floristically they are rather poor because of their location in the subalpineZ;8GGat
2,900 m asl. and tiresteep banks. Here, common aquatic plantsPatamogeton natan$.
amblyophyllusP. filiformis andUtricularia vulgaris.

"W

ande Amir, oligotrophic coid fresh water lakes in a slpine environment with sparse
shore vegetatiorSalix, Juncu$, c. 2,950 m asl. (Photo: H. Mahdavi, 2017).

Hamune Puzak and the HamnSeistan, in the Seistan basin at theidramorder, are
the largest formerlyrésh water lakedn the sixties (196Q.970) they had a rich aquatic vegetation,
with submergedPotamogeton lucens?. perfoliatusand P. pectinatus, Vallisneria spiralis,
Ceratophyllum demersuandUtricularia minor. In shallow water a broad reed belt was made up
of Phragmites australisTypha australis Scirpus maritimusand Eleocharis palustris,with
Butomus umbellatuendAlisma lanceolatumNowadays, most of the above mentioned endorrheic
lakes (inland lake with noutflow to the sea: Hamua Puzak) are huge sa&livamps, caused by
reduced inflow (Fig. 1.3.2.2-1: 9b). There is now a rich halophytic vegetatianother beautiful
lake is located in Saz Pol province (Fig. 1.3.2.2%8).
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Kol-e Hashmat Khan in the stubf Kabul has beencovered with reeds (mainly
Phragmites australis, Sparganium ramosand Scirpus maritimugsuntil recently Moreover,in
shallow water dense submerged stand$/gfiophyllum spicatum, Potamogeton filiformis, P.
pectinatus, Zannichelliagbustris and Charawere reprted But it isa dirty much smaller lake
now.

Fig. 1.3.2.2.62eetation at the shore of the freshwater lake Jeh Jeh iIIage, Balhbdistizﬁlar
province (Photo: A.H. Mozaffari, 19.06.2018).

Alkaline lakes, salindlats (Sabkhas) (Fig. 1.3.2.21t 9b)

Ab-e Istada inthe south of Moqur and the lake in the centre of the DasNawor in Ghazni
province are the mostamous alkaline lakes in ghanistan Both shallow lakes are heavily
influenced by overgrazing in theshore areas that are subjected to episthooding and covered

by predominating perennial communities such &sncus gerardi, Crypsis aculeata, Glaux
maritima, Camphorosma monspeliaaad Taraxacum monochlamydeuthe endemic crucifer
Nasturtiicarpa nodrrhizaand aew aquatic plants likpondweeduppia maritimaand stoneworts

of the genusChara Surface basins with shallow widths, especially salt, which are flooded only
seasonally and are dominated by chenopod-sémibs, are usually located in loWitade areas

The Namaksar depression in we$tHeratis one of the largesAnother saline depression with
the same name in Faryab Province shows a typical zonation, with a broad inner belt of
Halocnemum strobilaceuassociated witlseidlitzia rosmarineand numerous annual chenopods,
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in particularSalsola crassapp.Turcomanicapatches oHalostachys belangeriaran the wettest
sites, and a heavily grazed outer belt dominated by the stiff creepingdgtasspus littoralis in
company with annual gsaes adHordeum leporinum, Eremopoa persiead the chenopods
Halocharis hispidaand Suaeda microspermé&ome of the endorrheic lakes (HarruPuzak,
Hamune Sabiri, Hamure Helmand, Hamwe Gavdizirin) are surrounded or have bemore or
less replaced bgalt flats in recent years. They now exhibit rich halophytic vegetation with
Halocnemum strobilaceunHalostachys belangerianaSeidlitzia rosmarinus and different
species oHalocharis, Halimocnemis, Gamanthus, Salsola, Suaadd other Chenopodiaceae,
but also various species bimonium, Nitraria, Frankenia, Tamarix, Reaumuria, Cressa cretica
etc(Breckle and Rafigpoor 2022)

1.3.3 Elevational belts of climate and vegetation in Afghanistan
1.3.3.1 Elevational belts of climate and geetation in the central Afghan mountains

The prominent topography of Afghanistan is the main factor responsible for the climatic conditions
and also the regional distribution and variability of plant development in this country. The order
of altitudinal clmate belts is generally determined by the gradient of thermal decrease and the
increase of rainfall along the height the vertical direction, there is a temperature range of almost
22 K (Kelvin) between the hot desert climate (e.g., Zaranj: 250 m,aamnean +21.8°C) and the
main ridge of the Hindu Kush (e.g., Salang pass: 3,366 m, mean annual temper283(&). This

is equivalent to about 0.74 K/ 100 m, whi ch
g r a d ilnghe samevay, the amountfaainfall shows drastic changes between the-&titude

desert areas and the always cold peaks of the Hindu Kush mountain Aangeture of this
accentuated hypsometricalartge of temperature and rainfalthe basis for a rathbroad pattern

of differentclimatic types within the countrgnd particuldy within the various elevational belts

with a typical asymmetry of the elevational belts of vegetation.

In the mountainous regions of central Afghanistan, the order of vegetation belts along a
sectionbetween Zaranj and Amu Darya, passing over -KoBaba, has a relatively simple
structure The lowlands of Sistan and the Registan indbeth and southwest dffghanistan
harbourCalligonum Stipagrostis, Haloxylon salicornicaand Chenopodiaceaemideserts.The
climate of these regions is very dry and unfortunate, with2@honths suitable for the thermal
growth of plants due to the lack of annual rainfall with less than 100 mm or its ab$érsce
vegetation formation compes all areas below 950 in.the foothill areas between 950 ah@00
m, a narrow belt of a sendiesert formation oAmygdalusshrubs exists. This formation is very
typical onlyfor the west, southwest and parts of eastern Afghanistani@amgl the major valleys
(Hari Rud, Ktash Rid, Helmandgxtends far into the mountain body. Thmygdalusshrubs grow
for 7-9 thermal vegetation months and fairly ac@hditions (N = 15250 mm). Inthe westand
the abovementioned valleysAmygdalusf. eburneaandin the east areAmygdalusct. erioclada
are dominant shrubs.

At altitudes between 1,200 adg600 m, a plant belt of deciduous trees in the form of
Pistacia atlanticagroves is spread in the form of a semicircle along an area between Herat and
Kabul (mostlyP. atlanticasubsp.cabulicg in the lower level in the eaBt khinjuR. Attractive
Cercis griffithii woodlands on the edge of the Hari Rud valley and in the vicinity of Kabul also

41



belongto this elevatioal belt. The climate is raer warm and rainfall increasap to about 250
350mmwith a thermal vegetation periad 7-9 monthgBreckle and Rafigpoor 2010)

Between 1,600/1,800 an2,900 m, the elevational belt of thRemygdalusvoodlands
follows with ca. 5-6 thermal vegetation months and rather skbamid conditions (N = 46800
mm). Ghorbang Salang and Panjshir valleys in the Hindu Kush mountaia their distribution
regions Amygdalus browiczi{ i n we sot)A. kidranzca(dast, southegstand Pistacia
atlantica (easj are dominant specieb the upper parts of this belt, with the increase in rainfall
and the shortening of the thermal growth period, single trees grow individually in the southwestern
slopes of the mountainous areas of central Afghanistan up to approximately 2,900 m, and if
possible, they indicate the tree's potential line thdi@s formation gradually leads to the
formation of the typical thoraushion plants, a belt betweeboat 2,900 and,600 (4,000) m.
Onobrychis, Acantholimon, Artemisia, Ephedrad various species éistragalusdominatehere
with a markedly short thermal growing season and evenisemid conditions

The elevational belt of the alpine vegetation, found roughlhe mountainous areas of
central Afghanistarbetween 4,000 and,500 m, is a mosaic of medeserts and steppe with
meadow patches. Above 4,500the narrow sumival belt is situatedavith a very short thermal
vegetation period and under relativhumid conditionsThe all yearround coldhumid subnival
belt with frostdebris extends in theentralAfghan mountains froma 4,500 m almost up to the
summit regions of the Keh Baba. The very narrow nival belt is concentrated only at the summit
regions of the Kote Baba (Shah Foladi: 5,049 asl), where only on the main noftiting slopes
smal glaciers and snow patches persist in the suminethe mountains of Afghanistan, the
existence of a sufficient amount of moisture in the belts above the tree line is not the result of
sufficient rains, but rather the result of low temperatures througheuyeamwhich restrict the
potential evapdranspiraton (PET).

The elevational belts of vegetation are in accordance with the asymmetric arrangement of
climatic elevational zones. Belatlve nival and subnival beltaie arrive at the norteastopes of
the mountains at about 4,000 m in the elevational belt with the -npg&rthorhrcushion shrubs.

The thickness of this belt is limited from the bottom and Tdgir elevational limits lie, compared

to the southwesside of the mountain, about 2300 m hgher. The elevational belt of the
relatively uniformJuniperus excessopen forest on the norglope of the mountain extenda c
1,7001,800 m in amplitude. A similar counterpart of thEsests is abseit many intramontane
basins and valleys as wealls on the southwesside of the mountain. A drier formation of
Amygdalusvoodland replaces it. Because the rainfall at the nsidk of the mountairb00-1,200

mm depending on the region and expositigrglightly increased andverage solar radiatias
reducedbecause of the stalled cresasymmetry as a special feature of the high mountains of
winter rain suktropics.

TheJuniperus excelsapen forests change downwards at about 1,600 m to the elevational
belt of the Pistacia veracommunity, specific d the northern slopes dhe centralAfghan
mountainsBecause the somewhat more favourable moisture supply is sufficient for the growth of
PistaciawoodlandsashrubbyAmygdalugormation of the lower elvations is not developed here
Theclimate for thegrowth ofPistacia veracommunity is obviouslyoo drybelow 600 m From
hereto the norththe ephemeral serdeserts of the loess zqgmdten rich in Chenopodiaceastart
and extend down to the Amu Darya.
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1.3.3.2 Altitudinal belts of climate and vegetationtime central Hindu Kush and at Safed Koh

The order of zones or altitude belts of climate and vegetation in the eastern slopes of the
Hindu Kush and Sefed Koh are affected by the summer monsoon rains and are different and
somewhat more complex compared te thountainous areas in the center of Afghanistan.

A dry quasitropical vegetation oZizyphusAcaciacommunitywith grasses is developed
in the semiarid centrapart ofthe Jalalabad basin (N = <1800 mm), under a long to melong
thermal growing seaso This canmunity includes the inner part of this domain and the
surrounding mountain slopestime form of a belt between 500 a8A@0 m Next up is locateeh
the east, particulbrin Paktya province, alswith subhumid conditionsandwith a longtherma
vegetation periodbetween 800 an#l,300 m an elevational belt of the sclerophyllous vegetation
type withReptonia buxifolianixed withOlea ferrugineas found.

A plant community oPistacia khinjukandSalvia cabulicas developed between 800 and
1,10 min drier parts of this belt in the westhis devational belt changes upwardsder
relatively long thermal growing season and-suimid conditionspy a fairly sharp border to the
typical community ofQuercus balootThe altitude expansion areatbkse forests ends atlR0
m and alters, with decreasing precipitationtite wesinto anAmygdalusvoodlandin the regions
westof Kabu. The last remais of Qu. balootto the westare found near Charikar, Tangi Gharu
and Lataband pass east of Kabul.

Abovethe elevational belt duercus balootvith 5-6 thermal vegetation months and fairl
humid conditions, there ateense forests @uercus dilatatan the humid parts of the east slopes.
Upwards theQuercus baloaeforests are replaced Binus gerardiandorestsn the relatively dry
habitats of this belt in the wegtbout 2,400 m, depwling onmoisture supplyQuercus dilatata
andP. gerardianaforestseithermergeinto the Quercus semecarpifolitorests (furthereasj or
into the Cedrus deodardorests (west). The two mentionddrests whose growth climate
possesssa wide hygrothermal amplitude-@thermal and -12 hygric vegetation months), lead
at about 2,900 m into tHe&inusAbiesforests ofthe cool moist uppemontane belt (2,968,300
m).

Mountain cypress trees form the upper line of the tree in the eastern and central slopes of
the Hindu Kush and Safed Koh under séminid conditions and a suitable medium to short period
for the thermal growth of plant3heJuniperusforest of the easbrms a narrowelevational belt
between 3,300 ar8|500 m After decreasingemperature his formation changes upward to thern
cushion plant formations which occupy, by a short to very short thermal growing season, an
elevational rangebetween 3,500 argl000 m on the weside of the mountain.

On the moist flanks of these mountains in the east, near the tree line, a narrow belt of tall
and short plants witluniperor Rhododendroishrubs has evolved he centre of the elevatial
belt of alpine mats lies between 4,100 ah800 m.The subnival frost debris belt with a very
short thermal growing seasbaginsabove 4,600 milhe latter changes roughly above 550200
m into the vegetatiofree nival belt with permanent snowdhglaciers and only isolated suitable
plant stes.

On the north and south sides of the central Hindu Kush mountain range, all geoecological
boundaries have a mismatched structure. On the northern slopes of these mountains, the snow line
is located at an @alude of approximately 4,808,000 m and on the southern side it is several
hundred meters higheOther geeecological elevational limits lie in contrast to themid
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southeasside of the mountain at least 2000 m deeperAlong this section, the compition and
order of vegetation belts in the northern slopthe Hindu Kush is simpler thamits southwestern
side. On the nortlilank of the mountain below the potential timberline there, three distinct
elevational belts are developed one on top df @tloer. The elevational belt of thorn cushion-sub
shrubs is followed below by the elevational belt oflbeiperusopen forests, then by tfstacia
veracommunity which changes at about m into the "steppe" and sed@serts of the kss
zone inthe northwhich extends to the banks of the Amaria(Breckle and Rafigpoor 2022)

1.4 Collecting and documentation of medicinal plants in Afghanistan
1.4.1 History of research

Research and discoveries about the plant flora of Afigken began in the early 19th century. At
that time, it was accompanied by British interventions and numerous conflicts between the Afghan
and British forcegthere were three Angiéfghan wars] British soldiers not only implemented
military goals in Afdghanistan, but their military units were always accompanied by scientists.
Some botanists studying the Afghan flora and vegetation during those troubled times were
Moorcroft (@ 1830), Griffith (@ 1840) and Aitchison & 1880). Many specific epithets plant

names commemorate them and their collections (8ajvia moorcroftiana, Cercis griffithii,
Eremurus aitchisonji Even a British General Sir Henry Collett is commemorated
(Rhododendron collettianum

Relations between Afghanistan and Germanyehavlong history. The first bilateral
cultural agreement between these two countries was signed in 1923. Since then, the German
language has somehow played a role in Afghanistan. In the former Nejat High School (now Amani
High School, founded in 1924), magGerman professors taught. Some of them have collected
plants as well (Volk, and the Austrian Gilli).

After 1960, intensive exchange and research started. The affiliation programs between
German and Afghan universities with a joint treaty in 1962 fatdd such projects.

TheScientific Afghanistan Research Group (AGA) was founded by ProiMdy Kraus
and Prof. DrCarl Rathjensduring a ceordination meeting at the South Asia Institute, University
of Heidelberg in February 1966. AGA is an informghthering of scientists, writers, diplomats
and development cooperation experts whose members have either done scientific research on
Afghanistan or are still doing research inside or about AfghaniStepurpose and aims of AGA
are the promotiomf scientific research and knowledge in Afghanistan, public information on that
country, ceoperation with Afghans and Afghanistan in the fields of science, education, research
and information (e.g. the former Afgh&erman university partnerships), collaboratwath the
specialized documentation centres on Afghanistan in Peshawar and Kabul, Bochum, and with the
Afghanistan Foundation at Bubendorf (Bibliotheca Afghanica, Switzerland) and publications of
research results.

Between 19741982, the magazine "Afghangst Journal" was edited and published in Graz
(Austria) and published scientific documents on various issues related to Afghanistan. Between
19601980, countless tourists, scientific expeditions and mountaineering teams were active in
Afghanistan. The resubf these activities is an impressive rhwen of valuable scientific studies
about Afghanistanin 2002, Prof. @Gs Naumannfounded the GermaAfghan University
Association (DAUG) in order to help Afghan universities in a more flexible way. One of the
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important events by DAUG was the Germaide c ol | ect i on fAvAichenaded r f or
handing over thousands of chairs and other furniture for Afghan stuthe2803 and 2004
(Breckle, Hedge and Rafigpoor 2013)

Unfortunatly, the long period of war destyedmany efforts towards the development of
scientific research in the remote areas of Afghanistan in the field ofahatiences, etcThe
process of rehabilitation in Afghanistan is going very slowly, especially tbatga work in the
field is more dangerous than ever due to the lack of security and also due to the contamination of
the areas with mines. It is hoped that in the future, large areas will be safe and prepared for the
rural people of the country for aguiture and livestock, as well as for the preservation of the
environment.

1.4.2 History of plant collecting

The foundation of the first plant collection in Afghanistan was laid by an Engffigkicianand

naturalist nametVilliam Griffith (1810-45) during the frst AfghanBritish warfrom 18381842.

In 1848 hi s Al tinerary not es on p l-dalndtas puldishédl e ct e
posthumously his specimens from the Khyber region are at Kew. Some years earlier, the
apothecary Johann Martin Honigberger (1-28%9) made, during his journey to India and
Kashmir, some collections also in the Kurram aned833which are now at Vienna. At the time

of the Second Angld\fghan War (18780), Surgeon Major J.E.T. Aitchison collectedtire

Kurram and Helmand areasisi e sul t s wer e written up in AThe
Commi sigi888Hepubl i shed the stil!l relevant and i
west Afghanistan and northa s t iR £8880sTheanext important collectiongere made byVv.

Kolz in the late 1930s; there was a German Hindukuscleditxpn in 1935 and G. Chaworth

Musters collected in 1939. This was followed, after the Second World War, by collections made

by the Danish geographbptanists L. Edelberg and Moie. These cdéctions, and those of O.

Vol k, formed mhel deas A gHanmi thaBsgchingerdwitht varibusb y K.
contributors; six parts were published between 1954 and 1965.

Similar to the achievements of S. Kitamura (after 1960), a épankese botaniststively
collectedplants in (West) Pakistan and Afghanistan at the same Jimséat this time and before
that, peaceful, less critical and relatively stable conditions prevailed in Afghanistan. Foreigners
could travel freely in many parts of the coynand collect plants. The Swedish Physickan
Lindberg with his aged Russian jeep, was one of them and he made mainly zoological but also
some botanical collections between 1947and 1952 and later; others were A. Gillb{)%4&d
H.F. Neubauer (19491; 196265, with his bicycle); all of themmade significant collections, now
mostly housed at Vienna (W).

Around 1957K.H. Rechingeplanned her famous and comprehensive Flora project at the
Natural History Museum in Viennd he area ofthis Flora incldes the north of Iraq, Iran,
Afghanistan and the highlands of Pakistan, which corresponds to a more or less natural area in the
expansion of the Iraniafiuranian plant area with about 9,000,000 plant specieth 1963, the
first slender Araceae Flora imma fascicle by K.H. Rechinger (Vienna) was published and is nearly
complete with 181 fascicles of plant familié$sing this work as a Flora is actually not without
problems for today's users, because the description of the plants in this flora is Hatie, iand
also buying the collection of its volumes is difficult and requires a lot of money. Only a few copies
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of this work are available in the countries where this Flora is spread, and only a few botanists have
the honor of owning its collection oblumes. However, even if we emphasize the importance of
this classic Flora for Southwest Asia, it will still not be enough. This work has undoubtedly played
the role of a very valuable catalyst in the process of encouraging scientists to collect aarlentic
valuable plants in Afghanistaim paying tribute to the memory of Kareinz Rechinger (1906

1998), the enormous contributions made by his equally remarkable and dedicated wife Wilhelmina
[Willy] must (19242019) also be recognized@he last part of his Flora (the fourth part of
Astragalu3 was published in February 2010; the last fascicle 181 is from July 2015. The ferns are
all that are left to go.

As mentioned elsewhere, the former pamphlets of Flora Iranica are now outdated and
require revision. Teir elegant exampleare the pamphlets: Convolvulaceae, Euphorbiaceae,
Orobanchaceae and Primulacelethe first six pamphlets of this flora, the description of the
species has not yet been done, but only the key to identify them with notes has loeled.inc

But going back to the plant collectors, the 1960s is the period when the plant collectors in
Afghanistan worked hardHere someare mentioned, certainly not all, of the botanists of that time.

In 1962 and again in 1969, lan Hedge of Edinburgh aNbrwegian friend Per Wendelbo made
extensive collections throughout the coyntoncentrating on families they were particularly
interested in Apiaceae, Brassicaceae, Chenopodiaceae, Scrophulariaceae, Lamiaceae,
Primulaceae, Liliacea®ther British beanists and horticulturists were also active in the 1960s:
Chris GreyWilson, Tom Hewer (1965/66, 1969), and [Admiral'] Paul Fumseéhe summerof

1962, they, in a Land Rover, met up with K.H. Rechinger in north Afghanistan when he was
travelling in a l@al bus; this was the first of his collecting trips to the country. Detailed and
amusing accounts of subsequent collecting expeditions to the country together with Willy, and
also Jennifer Lamond of Edinburgh [with separate collecting eushimake fascating reading.

The strong GermaAf ghan | i nks | ed i n-Atghae Unive9sBy0s t o
Affiliationso at the Science aGednanbbotanistospénc Fac
2-3 years and taught in the Faculty of Sciences of Kabul Uryeesgaged in valuable botanical
and ecological research throughout the country. These have also played their part in various ways
very competently in the successful development of the work of Flora Ir&li@bAnders (1970
1972), SiegmakV. Breckle (P66:69, 1976), Helmut Freitag (196®), Hans Franz Neubauer
(196264) and Dietrich Podlech (1978, 1978). Today, their duplicate sets of collections are
mainly in Vienna, Munichor GoettingenMost of the plant samples that these scientists left in the
Faculty of Science of Kabul University were unfortunately more or less destroyed in the following
years. The remains of Kabul samples have been restored in the framework of an American
cooperative project under the guidanceGaitherine Schloeder; she naged to digitize those
entire Kabul University Faculty of Scienc&UFS) specimens; the list (about 23.000 specimen)
is available via the Vienna herbarium website. Wolfgang Frey was another German botanist who
travelled, collected and published in the 1d860s on the vegetation and bryophytes of
Afghanistan, especially from the central Hindu Kush.

Russian botanists such as O. Agachanjanz, B. Fedtschenko, S. Kudryashev, I. Linchevski,
A. Prozorovski, O. Roschevitz, O. Roshkova, A. Takhtajan, |. Vassiloz&nK. Vavilov. have
also collected and publishedimerous scientific studien the field of various plant phenomena,
vegetation and plant geography in Afghanistaeterences to their publications and also of other
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botanists mentioned in this short acaebgan be found in Botanical Literature of Afghanistan
(Breckleet al., 1969) and its Supplement¢Bkleet al., 1975)These references are also a good
guide in searching for the storage location of botanists' collectimgther but unpublished
information source is in Lamond (1966).

The above account does not attempt to mention all those who have collected in the country
but its aim is to give some historical background to our knowledge of its plants which is based
almost entirely on the collections deby botanists from many different countries. A few were
from Afghanistan, such as Mohammad Rasoul Sharifii Mohammad Reshad Amani, and
Mohammad Amin Lafrai, Noor Mohammad Mirazai, Khan Abad Yarmal, and Fauzia-Sadat
Hekmat who collected plants with the Gem team between 1967 and the 1s@denties.

The basis of this work was laid by foreign botanists, almost all of them from Europe, who
had the blessing of wedlquipped libraries and rich plant collections in their institutes. In the
future, native botanis should be trained to continue this work through bilateral cooperation with
foreign botanists and herbariums and enrich our knowledge of the country's plants and vegetation.
In the meantime, a lot of work is waiting for us and undoubtedly new speciesitirey to be
discovered The number of herbarium specimen collected until 1978 was estimatecktikleB
(1981) to be abdul10,000 which is equivalent about 20 for 100 kifof the country area. But
the plantdiversity of hie various regions varies & s doegollecting intensity.

There are still some regions, as e.g. Ghorat (Taiwara), Darwaz, the whole eastern slopes
and valleys of northwest Afghanistan (Paropamisos) and the mountains adjacent to Waziristan
(Urgun and south) that might well yield newecies. And for this, it will be essential, at an early
stage, to establish a national herbarium and botanical library in Kabul (or elsewhere) which will
be the focal point for all future botanical reference and research. Additionally, the plan tetestabl
a Botanical Garden at the University of Kabul, which also could be considered within the
framework of the huge futur e Jpdbainthenorggasoof t he
Kabul, is promising, but will need expert advice and Wasiing gudance, and then seed
exchange with botanical gardens and seed banks abroad. It could act as another stimulus for young
Afghan naturalists and botanigiBreckle, Hedge and Rafigpoor 2022k well as becoming a
documentatio center for Afghan medicinal plants.

Except for the KUFS, other main herbaria for the Afghan flora are all outside Afghanistan:
Beltsville Maryland, USA (in brackets the standard abbreviation: BPI), Bergen (BG), Berlin (B),
Copenhagen (C), Edinburgh (E}eneva (G), Goéteborg (GB), Gottingen (GOETT), Kew (K),
Kyoto (KYO), London Natural History Museum (BM), Lund (LD), Munich (M), Paris (P),
Rawalpindi (RAW), St Petersburg (LE) and Vienna Natural History Museum (W). Of these,
Vienna (W) and Edinburgh (E) atiee two herbaria which house the best overall southwest Asian
collections complemented by their excellent library resources. Munich (M) has the biggest
collection from Afghanistan. Smaller collections from Afghanistan are in several other smaller
herbaria private and otherwis@Breckle and Rafigpoor 2021)

A compilation of all Afghan species mentioned in Flora Iranica fascielle&lis given by
Schloeder& Jacobg2010). A revised list of Afghan plants was published bgiéth (2012), and
is one of the basic reference sources for the present compilation which is partly a natural follow
on from the arlier Field Guide Afghanistan Breckle& Rafigpoor(2010)(Breckle, Hedge and
Rafiqpoor 2022)
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1.4.3 Medicinal and aromatic plants of Afghanistan

As previously explained ithesection of Flora and Vegetation of Afghanistiaingeographically,
Afghanistan is at the convergence of several vegetation types with its great altitudinal range adding
to diversity. The composition of plant flora and the state of grazing lands in Afghanistan have not
been well studied yet, and little or no updated information is avail&#eerally steppewith
Artemisiaspeciess by far the predominant grazing vegtgn andfor a short seasorthere is
considerablgasture in the upper alpiner®s In the majority of these areasrtemisia maritima

is associated with the viviparous grd3sa bulbosa; Stipapp are also abundant her®ther
notable shrubwith Artemisiaspp.includeAcantholiumspp (Plumbaginaceaefcanthophyllum

spp. (Caryophyllaceae)stragulusspp (Fabaceae)Cousiniaspp. (Asteraceae) aigphedraspp.
(Ephedraceae)n the eastern regions of the counttye to sufficient rains, some species like
Cymlopogon,Chrysopogon, Heteropoga@ndAristida and other grasses of the monsoon areas
occur; often associated withcacia modestand Olea cuspidateln the warmer regions dhe
country withMediterranean climate, likearah and the northern plain, thgueninous sutshrub
Alhagiis a widespread colonizer on disturbed land and provides ysasturefor camels and

smadl animals

Afghanistan is one of the major exporters of medicinal pldaisry year, more than 45
specieof medicinal plants are exportéaldifferent neiggboring countries and the worlBeports
show that during 2016 about 25 different medicinal plants (78,440 tons) with thtelofdJSD
167,631,003 werexportedGlycyrrhizasp. (licorice) andrerulasp. oleegumresin (Asa foetida)
arethe mainexport itens of Afghanisatrand are mainly exported as roots and gaotresin but
not with contribution of value chain and processing inside the co(Batyury 2019)

Global imports show that medicinal plantEkwasGlycyrrhizasp. andrerula sp.,, which
are mostly used in the pharmaceutical and confectionary industries, are more. Rgtweaen
19982002, among developing countries, Afghanistan is the largest exporter of these items after
Sudan(Babury, Painda, et al. 2008)

Global market conditions folksa foetida, licorice rootand other herbal products looks
fairly good, because of the basic high quality and competition in the international markets. Mostly
Pakistan, India, USA, AE, EU (notably the UK, Italy, France, Spain, The Netherlands and
Germany), Japan and Israel are the most important markets for A€llyayrrhiza sp. root
(licorice), Ferulasp. oleegumresin (Asa foetida) and other wild medicinal plants.

The trade andxgort of medicinal and aromatic plant products in Afghanistan has grown
significantly in the last two decades, and the main export items to regional and global markets
include around 25 types of plant products.

Cumin is one of the other important spicesoagthe most important economic plants of
Afghanistan, which is exported internationallfhe valleys of Badakhshan produce the highest
guality cumin in the world. The seeds of this plaatre been exported along the ancient Silk Road
trade route for thoands of yearsiccording to the amount and value of the export of medicinal
plants in Afghanistan during the last decade, cumin is in the third gleséslycyrrhizasp. root
andFerulasp. oleegum-resin.

Although the production of saffron in Afghanistdates back to more than 100 years ago,
its cultivation was on the sidelines until a few decades agohBenherging phenomena of saffron
in production and export of this product attracted organizations and authorities working in
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economic sector of Afginistan.The revival of saffron cultivation took place in the country due

to the following reasong-irst, the high value that it commands in the international market bolsters
its attractiveness because it has a high veduelume ratio, making it easynd profitable to

export. Secondagricultural and climatic conditions have made Afghanistan an ideal place for
cultivating highquality saffron The unique quality of Afghan saffron has been confirmed on
numerous occasions, most recently in 2016, when afgbaffron won first place out of 30
competing regions at the International Institute of Taste and Quality in Brussels. Analysis of
saffron samples obtained from a major Herat producer by the Department of Food Science and
Human Nutrition at Washington $¢aUniversity shows that the said samples were of high quality.

Afghanistan became one of the largest exporters of saffron in 2016, while Afghan saffron
is a newcomer to the global market. Based on its impressive annual growth rate of 36% between
2012 an®016, Afghanistan can be a serious contender against other major exgomtvconer
and fast exporter of saffron iong Kong (China), with an export value of $5.2 million in 2016
and export growth of 123 percent between 2012 and @Hltury 2019)

There are many relative advantages for saffron production in Afghanistan. Saffron benefits
from the high fixed price. The demand of international markets for saffron is growing and this
product is resistant to extreme temperasy diseases and irregular supply of inputs and its
transportation is relatively easy. Saffron's high vatseveight ratio is particularly attractive to
Afghan traders, as it opens up air freight as a viable aneetfestive transportation option.

Saffron also has social benefits because saffron production is labor intensive and women
account for a large portion of the income from work. Despite the cultural and traditional constraints
in Afghanistan, working with the details of saffron storage and Bangéprocessing is especially
suitable for women workers. In addition, saffron is harvested in autumn after the harvest period of
other local products. The result is that seasonal workers are available who can increase their annual
income during a periowhen they might otherwise be unemployédother saial benefit of
saffron is thathis plant can be considered an alternative in competition with opium. In a country
like Afghanistan, where the crime of opium production is rarely prosecuted, the farstenave
an economic incentive to avoid growing opium, which is an illegal (Bediqi 2014)

Considering all factors, the business case for saffron cultivation in Afghanistan is strong.
The United States Agency for Interna@mbevelopment (USAID) estimates that within the next
10 to 15 years, the value of Afghanistan’s saffron industry could be between 50 and 100 million
US dollars, with exports accounting for up to 80 percent of the market. But with the rule of the
new regine in the country, it seems that this is almost impossible and unlikely in the next few
years.

During the past decade, saffron production has increased from only one province to 31
provinces (out of a total of 34 provinces). In the previous governthendinistry of Agriculture,
Irrigation and Livestock (MAIL) was planning to establish a lasgele training program aimed
at saffron farmerslhis drategy was driveby the followingslogan A Saf f r on: Sspicin
exports 0 T o ac hi e vsrategyhfocisseswn tiseifobowing threle strategic objectives:

Strategic objective 1: Increase production and productivity through improved sigely
conditions.

Strategic objective 2: Strengthen the orgart
collaboration and efficiency.
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Strategic objective 3: Spur market penetration and development through integrated quality
management, packaging and branding operations.

Thus, it is hoped that this matter will be pursued in the current government. From the
perspective of soci@conomic development, the high labor requirements of the saffron industry
provide job opportunities both in peak and-péflak seasons (especially for women). In addition,
the high profitability of saffron encourages farmers to cultitatestead of opium. As a result of
these factors, there is a broad consensus among Afghan public and private sector leaders as well
as the international development community that increasing saffron production in Afghanistan has
significant economic andsial benefits.

Beside medicinal and aromatic plants, Afghanistan has very few-dasede fruit
producers. According téood and Agriculture OrganizatiorAO) in the 1970s, Afghanistan
supplied over 30% of all dried apricots, 18% of raisins, 12% ofqgbigia, and roughly 6% of
grapes and fresh apricots traded in international marHéts. main fresh fruit product of
Afghanistan is grapes, followed by apples and apricots. All three of these fruits are cultivated
throughout the country. Cherries are gromrKabul province, while citrus fruits are grown in
warmer climates, especially in the southeastern provinces of Laghman and Nangarhar.
Pomegranate is abundantly cultivated in the south of the country and melon in the northern
provinces of Farah, JawzjaRaryab, Baghlan and Samangan. Vegetables are mainly produced in
Parwan, Kapisa, Nangarhar, Bamyan and Balkh provinces. Tomatoes are grown in large quantities
around the northern province center of Mag&harif, while potato cultivation is concentrated in
Bamyan, Nangarhar, Panjshir, Parwan, Samangane $a, Takhar, Uruzgan and Wardak
provinces. Onion grows well in warm areas of Paktia, Herat and Kandahar.

Fresh fruits usually have higher prices in the market than dried fruits. As a result, farmers
and traders are focusing on getting more of their fresh fruit into the fresh produce market.
Approximately 75% of the total farm production is currently sold in the fresh market, while the
surplus supply is designated for drying or private consumption. & Emgpunt of fresh produce
is lost to spoilage and much ofethest loses valugue to damage and spoilage caused by rough
ground travel in trucks that lack refrigeration capacity.

Fresh fruits and vegetables exports accounted for around 21% of total Asfgbants in
2016, valued at nearly US $168 million. Promisingly, sector exports have increased by a factor of
seven over the last 10 years. With the addition of more export destinatioAgglthae fresh fruits
and vegetables sector has grown strongly esi@g012. In particular, remarkable growth in
shipments to India has boosted tBamry0d®sh prod

1.5 Traditional medicine

From the time of his creation, man turned to nature to eliminatgeniand heal pain and
disease, and he realized that everything around him was created to help him survive. Man gradually
got to know the properties of plants, minerals and animals and continuously passed on the
experimental knowledge to the next generaiolhis dependence and use of natural resources
combined with theesarch for new treatmentsdmwith curiosity and exploration of nature amid
the human organisitBabury 2014)

Due to the complexity of the organism and ¥iaeiety of diseases, centuries and millennia
have played a role in formulating basic ideas and beliefs about the organism, health, and the ways
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to treatdisease and use drugs. These theories were mainly observational and experimental
perceptions, and th®le of different beliefs and cultures was profound in their formation. As a
result, various theoretical and philosophical ideas were created. Various medical and philosophical
theories and philosophies were created in different periods of human cieilizatiexplain the
mysteries of health and diseases. Usually, the opinions of these scholars on the issues of health
and diseases were philosagal, religious or mixture of bothn addition, cultural, political and

social differences along geographicalddon and settlement provided a platformtferdifferent
interpretations of diseases in different ancient societies. In this way, different methods were created
to treat common diseases in different societies. Gradually, with the growth and development
medicine and folk culture in general and more familiarity with the healing effects of medicinal
plants and other natural substances, traditional medicine was widely used in various professions.

Traditional medicine practices vary from one region to la@oand from one country to
another, as they are influenced by factors such as culture, history, personal attitudes, and
philosophy. In many cases, their theory and application are completely different from the
principles and rules of common medicine. Tlbagterm use of many traditional medicine
practices, including experiences that are passed down from generation to generation, have shown
the safety and efficacy of traditional medicine. However, scientific research is needed to provide
additional evidene of its safety and effectiveness.

The WHO defines traditional medicine as "the sum total of the knowledge, skills, and
practices based on the theories, beliefs, and experiences indigenous to different cultures, whether
explicable or not, used in the manance of health as well as in the prevention, diagnosis,
improvement or treatment of physical and mental illness".

Three major types of traditional medicine are currently practiced globally: Traditional
Chinese Medicine (TCM), Indian Ayurvedic medicineddunani medicine. Other alternative or
6compl ementaryd medicines al s boweveriinsdevelopednd ar
countriestheuse of such medicines is not (yet) common (under 50% of the population), although
demand is growin¢Babury 2019)

1.5.1 Traditional medicine of Afghanistan

The use of medicinal plants as natural resources for health care in Afghanistan has a long history
The medicinaluses of these resouscare recorded in many famous traditional sairoé
Afghanistan traditional medicine including Unani Medicine and as well as reported in the folk
traditions of different ethnic communities across the countigeed, Afghanistan traditional
medicine (ATM) is one of the complementary and alternativeicmezs (CAM) that has played
an important role to prevent and treat diseases in various stages of life. ATM is based on a set of
systematic philosophical doctrines originating from Greek medicine and classical Greek
philosophy. ATM also includes a wide viaty of therapeutic methods and medicinal preparations
that can be attributed to the influence of Persian, Arab, and Indian Ayurvedic, méBaimay
2019)

The role of traditional medicine in the East and the Middle Eastbeen very important
in expanding the remarkable achievements of Arab medicine. The founders of the ancient tribal
lands are the Sumerians. The Sumerians, the Wacadians, founded several states in Mesopotamia
(between the Tigris and the Euphrates) savérousand years ago. Archeological excavations
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around the Sumerian civilizations show that many medicinal plants were used to treat diseases at
that time.With the discovery of the famous library of Assur Bonipal (Sandanapal, 668 B.C.),
archaeologists dcovered 33 different tableaus, each of which was engraved with inscriptions and
instructions for the use of medicinal plants and animal products. These panels were dedicated to
different diseases. Each of them is divided into three columns, in theofuistit are the names of

the plants, in the second column are the diseases for which the plants are used, and the third column
describes their use. The traditional Iranian Zoroastrian tradition is known as Old Iranian fuehrer
(around ten centuries B.C.). Titions indicate that Zoroaster wrote the oldest Avesta historical
and cultural work, which, apart from the religious, social and cultural issues related to the Bactrian,
includes various themes and aspects of meditnngvesta, various medicinal herlextracts and

resin such as Asa foetida and other prodactsepeatedly mention¢Babury 2014)

The famous king of the western land Mithridates 1 (the 2nd century B.C.) lestvoad
poisons and spicesith special enthuasm According to stories, he introduced the first type of
compound medicine called Atheriacao (opi um),
as the term has been retained throughout the country, it is referred to as latex of the poppy capsule.

In Greece, a very sophisticated medical system devebthpedy this time Hospitals and
medical schools attached to temples were established where healing practices included quiet diet,
diet, music and sleep. Physicians emphasized hydrotherapy, herlagdyttaerxd massage. The
Sicilian school of medicine was founded in the fifth century B.C. by Empedocles, who first
proposed the theory of the four elements (fire, water, air, earth), which was further developed
during the time of Plato and Aristotle. Greekdival ideas are recorded in the Hippocratic corpus
(Latin - Corpus Hippocraticum), which is a collection of about 70 treatises on various medical
topics. After the conquest 8lexander, the Great {4century BC.), the influence of Greek culture
reachedegypt, Southwesind CentraAsia, and China.

Unani medicine originated from Greece under the support of HippocrateST4aRC.)
and from the fusion of the thoughts and experiences of various nations with the ancient cultural
heritage and progressed wihe wealth of scientific thought of that era.

With the rise of Islam and Muslim conquests, some traditional medicine, especially Iranian
medicine, was influenced by Arabic medicine. During this period, extensive efforts were made to
develop the culturefduslim areas as well as medicine. Despite this, popular schools (Alexandria,
Gandishapur, Baghdad, etc.) were established, which at the time were the most popular cultural
centers of the world, home to teaching hospitals, libraries and centers ofdudgleation. Arabic
medicine was quickly developed based on ancient Greek medical theories and practices.

In the 7" century, when the Arabs conquered Iran, Syria and Egypt, Greek science and
philosophy flourished in the scientific centers of these counifies most famous centers at that
time were the school of Alexandria in Egypt and the Nestorian Christian school in Gundishapur
(Jundishapur) in southern Iran.

From the 9'to the 12 century, Central Asia became one of the major centers of scientific
thought in the East. After the collapse of the caliphate at the end df tenfury, Ismail Samani,
who ruled from 892 to 907, was the governor of Maverannahar (a land in Central Asia) and
Khurasan (a land in Afghanistan and Iran) and stabilized these 2ad Farsi (Persian) remained
the spoken language of the Samanid state, while Arabic language was the language of religion and
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science. Bukhara, one of the most prosperous cities in the East, became the capital of the Samanid
state(Babury 2019)

One of the famous scientists who contributed the most to the development of humoral
medicine is Abu Bakr Muhammad bin Zakhariy Razi (Razi-8838 AD). At the beginning of the
10" century, the original canon of Greek medical veovkas translated from Greek into Arabic,
laying the foundation for further research. The translation was done by Razi, who can be compared
to Claudius Galen (c. 12800), a great physician of the Roman period, because of the role he
played in the developme of Arab medicine. ARazi is believed to have come from the city of
Ray in Iran, near Tehran. In Irandaikhurasan, in the territory of preseday Uzbekistan and
Tajikistan, he received a comprehensive education that included philosophy and metapaysics
began his medical studies in Baghdad at the age of thirty and quickly became famous for his
medical skills. AlRazi wrote articles on philosophy, medicine, ethics, theology, logic, astronomy,
physics and chemistry. His most famous works are theoliime Kitab alMansouri, which is a
treatise on internal medicine and clinical practice dedicated to Khalifa Mansour. Other works
include: Kitab AlZahdari alHasbah, a treatise on smallpox and measles, KitdRulghani
describing the pathology of the dés® and including his comments on Galen. After his death, his
works were collected in a 2Blume medical encyclopedia called KitabHawi, which also
included excerpts from Greek, Indian, and Arab aut({®esligi 2014)

Ali i bn atAbbas alMajusi (Masoudi, Latin Haly Abbas, circa 92894)is a writer whose
works may be second in importance to Avicenna's "Canon" (Avicennd,@80. The main work
ofakMaj usi , AThe Compl eAtrd 6B oad ks oo fk ntohden Baeesatld ficTahl e
provides a comprehensive survey of teodéimtury GreceArabic medicine, with a clear and
coherent representation of theory and pracfite great scholar Farabi (8880) wrote several
medical treatises: "Theory of natural types: hot, cold,amé dry", "Theory of the function of the
body", "Theory of neurology”, "Theory of the personality of the soul". "Theory of the life of
nature”, "Theory of subjectivity". Farabi's medical theories had a great influence on the teachings
of Ibn Sina, anothegreat physician and philosopher. The legacy of this great scientist,
philosopher, physician and poet is truly unique and his works should be counted among the most
outstanding creations that have enriched world culture. Among Ibn Sina's books in Ahbic a
Persian languages, there are philosophical treatises in several volumes and books of poems. His
major medical works include the sevente®tume Kitab alShifa (The Book of Healing) and the
five-volume AFKanonFil-Tabb (The Law of Medicine), both of wdn were used as primary
medical manuals throughout Islamic anddean countries until the ¥ Zentury.Avicenna was
deeply influenced by Galen's idg&abury 2014)

Studies on traditional medicine in Afghanistan shouat thanian, Greek, Ayurvedic and
Arabic medicines played an important role in the formation of this traditional medicine. Historical
transformations became a spark for the expansion of the culture of civilizations and empires in this
country. But the ancie Greek culture influenced this land after the invasion of Alexander the
Great (330 BC.) and later with the establishment of the Bactrians-@250 BC.), and the Arab
culture, including traditional Arabic medicine, was deeply influenced by the converkithe
country to IslamSubsequently, durgithe reign of Babur Shath4381530 ard the establishment
of the Mugha rule in the Indian continent, with the establishment of cultural relations, Indian
medicine as a part of other cultural fields was reatioy the people of Afghanistarhe abundance

53



and variety of medicinal plants used in Ayurvedic medicine and its historical features increased
theinfluence of this medicine in ATM

On the other hand, the close relationship between ATM and ancient Geslikan
philosophy is also significant. The knowledge and belwf traditional healers ("Hakifisin
Afghanistan are characterized by four humoral philosophies, in accordance with ancient Greek
medical theories of philosophy (in Ayurvedic medicine, tle®tk of tertiary liquefaction prevails)
(Babury 2019)

The study omedicinal plants used in traditional medicines of Afghanistan shows that 29%
(62 items) of medicinal plants are imported mainly from India. Of the appateiy5,000 species
of flowering plants in Afghanistan, more than 200 of these are known as medicinal plants.
Although the distribution of medicinal plants is not uniform across the world, the number of known
MAPs in Afghanistan is much low#ranin someother countries ranging from 7% in Malaysia to
44% in India versus their total numbers of plant species. The details of origin and growth of the
most commonly used herbs of traditional plants in Afghanistan are demonstrtetbiebelow
(Tab. 1.5.11) (Younos, et al. 1987)

Tab. 1.5.21: Origin and habitat of MAP used in traditional medicine of Afghanié¥aunos, et al. 1987)

No. | Origin Number species Percent

1 Imported 62 29

2 Cultivated 51 24

3 Indigenous 43 20

4 Wild, arid, steppic 17 8

5 E and S dry subtropical steppes 16 7

6 Wild, humid regions 14 6

7 Central high regions (Hindukush) 8 4

8 S-'W Mediterranean 4 2
Total 215 100

ATM is sometimes known as Unani (Greek), which issblasn ancient systems of treating
diseases. The main sources of ATM theories are Greek, Indian, Iranian and Arabic traditional
medicines. Studies on the origins of traditional medicine in Afghanistan show that both Greek
medicine and Ayurveda have contribd to the formation of the theory of four temperaments
(humourism). It turns out that the civilization before the Indian Valley (Indus Valley) covered
some of the contemporary areas of Afghanistan and later penetrated to the west through this area
as knovledge and information. The presence of several Indian herbal products in traditional
medicine in the ATM can prove this claim.

Medicines used in the ATM are divided into single and compound parts. Single medicines
are made from plant, animal and mineraltenials, which are used separately or together with
water, honey, oil, sugafi s e k a n(a eilsturenad viregar and honey resulting a pleasant,
aromatic and refresng syrup. In case honey is not available or they dheap syrujs to be
prepared, hoey may be replaced by sugar. Thé&a&ct of mint or minitself is also used to make
the syrupfragrant) ,terafigibi ( man na p Albagispc)etcl Cdmbimation drugs are
made up of combining two or mopmant drugs together or with differenhgredientsBabury
2019)
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According to the information and statistics AficennaPharmaceutical Institute (API),
there are about 3,500 Unani traditional healers in Afghanistan. They are not institutionally trained
but haveacquired knowledge through their family traditions. Over the past decade, the API has
attempted to create new regulations and regulate the activities of these practitioners. API is a
government body within the Ministry of Public Health (MoPH) that wodksegulate this sector
alongside other pharmaceutical areas in Afghanistan. Based on this, five sessions of examination
have been held in Kabul to confirm the qualifications of these practitioners, and only 150
practitioners have been registered as trawiti practitioners. API is currently drafting new
regulations on ATM.

Studies in sme provinces of Afghanistan indicateat the following types of traditional
healers exist in various paudf the country:

1. Unani physiciam or Unani practitiones ( iTakbiUbani 0) , wthaimed ar e n
institutionally, but havegained knowledge and skills througfamily traditions. The
scientific knowledge and erpiences among these physicians are usually held within the
family and passed from ancestors to offspring.

2. Limited number of "Unani healers" who practice traditional medicines of Afghanistan have
beentrained as institutionally qualified physicians in programs in Afghanistan, India, Iran
or Pakistan.

33.A number of Unali b grhey sUrc & aing) siediadf wamingt r ai ne
programs through courses sponsored by a co
support of the MoPH ithe 1970s in Kabul.

Although in some provinces (such as Hersdjne prominent traditional practitioners have
been trained in thedld of traditional mediciné seems that they rarely share their experiences
with each other.

The vast majority of natural products used by these practitioners are native products, while
imported products, mainly of Indian origin, are also significathénnomenclature of traditional
medicines.

Folk medicine in Afghanistan is based on experimental methods, consisting of treatments
that both practitioners and patients find appropriate. But they have neither philosophical
foundations nor theoretical fourttans. Some folk remedies have textual sources, but these are
only manuscripts with limited circulation, for example, those belonging to a particular region or
ethnic group.

Fol k heal ers i n Atfagoh aannids ttahne iarr eptiazdal € ebdh efw o r
worAltaaiini s der Atta®d whi ecim o6 n Ar a bAitd amearethspergoar f u me
selling perfume and usually, they sell different herbal and other natural products. The office of
fAttaard | s Attaaliol .e dMain yAttarsb b kn@wedige and experience in the products
that they sell.

I n thaAttaiddeoperidated as a place to sell medici
(Traditional Mealicine Pharmacy), which prepared, procured and solzens of herbal and
traditional mectines to some extent in accepted traditional forms. A numbédiAtaario
traditional medicine practitioneeslvise and treat patients by prescribing medicine or chiropractic.

55



However, in large cities such as Herat, Balkh and Kabul, most traditionatdhbat a separate
clinic to receive, consult, prescribe and perform chiropractic.

Today, &fttaaribough afi symbol of traditional me d
medi cine products ar e s OAttahrioi 1 smad dsteop dellingialbess t o f
kinds of natural products and herbal medicines. In some parts of the country, such as Kabul,
Nangarhar, Kandahar, etc., Hindus and Sikhs work more in this profession than others. Some
fAttaar®d have good knowl ed g ¢heirdamdy tradikiang, While othersdd T M d u
not have enough knowledge of traditional medicine andahgable to sell herbal and natural
products and traditional medicines based on the customer's ré8alesty 2019)

1.5.2 Traditional and modern uses of medicinal plants in Afghanistan

In contrast to western phytotherapy, Indian Ayurveda, and Traditional Chinese Medicine (TCM),
there argexcept a few limited repts in international journals, rdocuments availableegarding
tradtional medicine in AfghanistarThe position of Afghanistan between different empires and
kingdoms resulted in influences on its medicinal histoygn many sides

Afghanistan was conquered by Alexander the Great in 330 BC and retained elements of
the Grek culture in the Kingdom of Bactria (280 BC). Until recent times, Afghanistan has
been influenced by thadian, culture. After a bridbut intensive period of Buddhism, which still
exists in the country, Afghanistan fell to Muslim invaders in theéhtury AD; from this time on,

Islam became dominant in Afghanistan. The country was subsequently overwhelmed by Genghis
Khan (13" century), followed by Tamerlane (4entury). Later, from his summer residence in
Kabul, Babur (1483530) established ¢hMughal Empire in the north of the Indian subcontinent.
Later on, parts of Afghanistan were ruled by the Persian Safavid dynasty.

Starting in 1709, several attempts were undertaken to establish and independent
Afghanistan successfully ending in 1919 aftiee third AngleAfghan war. This rich cultural
background explains the huge variety of the predagtmedical traditions of any kin&or this
reason, the most important elements of Afghanistan's traditional medicine are ancient Greek
medicine, Indian nm#icine and Islamic medicine. The mixture of these three main branches is also
known as o6Unani medi ci ned. Many parts of Unan
writings, so that these sources have provided suitable learning opportunities fois Halgimly
in India and Pakistan.

Besides Unaninedicine, of course, withgpecial focus on Indian tradition, there is also a
strong traditionin folk medicine, which is based on oral transmission in the form of chest to ches
and is practiced by heales&different departments. Fotkedicine plays an important role in rural
areas. Many healing prescriptions are kept secret and passed down orally from one healer to
anotherhealerfrom the next generation. But the problem here is, thwatst of this traditioal
knowledge has been lost due to migrations or the sudden death of healers without being presented
to the next generation, and in this sense, it is in serious danger. It is almost impossible for this
knowledge to be collected and passed down to futurerggons in written formit also must be
pointed out that we have no coherent medicinal system in folk medicine. There are many things in
common among these medicinal traditions. In the course of time, each one of them has given to
and taken from eachlodr, and practitioners of the different systems have borrowed drugs and
recipes from each oth@éeusgen, et al. 2020)
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Knowledge about traditional medicine has been preserved in various forms over the
centuries:i) by physicians called hakim or tabib Unanj who are practitioners of the Unani
medicine. Most of them have been trained in Pakistan or India, others obtained their knowledge
from local hakimsii) folk healers including herbalists {@t): iii ) midwives (daya) anid/) elderly
experienced people. With the exception of schools for hakims, the knowledge is delivered orally
without any written documentation. This led to many local modifications over centuries. Medicinal
plants can be either obtained from herbalists eirbal shops (Fig. 1.5.2), on local markets or,
mainly in rural areas, from rural healers and midwives.

In addition, there is another important and fundamental difference between modern western
phytotherapy and the traditional medicine of Afghanistanitsngeighboring countries: the basic
philosophy of western phytotherapy, which is also called rational phytotherapy, is based on a
strong link between dose and effect. One of the important characteristics of a plant with medicinal
value is that the planhiquestion exhibits a significant medicinal effect at a low dose. The direct
relationship between secondary metabolites and their biological effects forms the main pillars of
western phytotherapyn Western phytotherapy, a plant usually has limited medicises and at
best contains only one major medicinal use. One plant can be mixed with four other plants and in
this way its main treatment can be strengthened in the form of synergism. The chemical
composition of plants has been investigated mainly bymhtographic methods and their
biological effects have been confirmed through biological assays (bioassay). Usually, there is
confirmed evidence, or at least a certain hypothesis, as to which of the secondary metabolites is
responsible for the observedlgical effects.

In contrast, Afghan traditional phytotherapy is exclusively based on experience and
believe. Plants are frequently used in complex mixtdres.value of an important medicinal plant
is not dependent on the good relationship between aludeffect, but rather on the number of
cases of indications of the plant, which can be used for the same purpose. The more the number of
medicinal uses of a plant, the better and more valuable the said plarsjscific cases, the exact
medicinal usés not determined by the plant itself, but by a mixture and preparation prepared from
several plants that have the same medical uses. As a result, the majority of medicinal plants in
Afghanistan have hundreds of medicinal uses (which seem to affect rmohykidisease). Of
course, these medical uses are different in different regions. In this sense, explaining a single plant
without studying the formulations (medicinal preparations) of these plants has limited value.

Afghanistan has a high biodiversity wascular plants and many are used as medicinal
plants. Neverthelesswith the exception oPapaver somniferumCannabis sativaSesamum
indicum as well as some spices from the Apiaceae and Lamiaceae families, there is no remarkable
cultivation of medicinbplants in Afghanistan; nearly all the ptamaterial is collected fromwild
resourcesThis is especially true fdferula spp. andGlycyrrhizaspp., which are traditionally
collected in nature. Besid&esamuinthese two genera make up the largest plagxport in
Afghan economy. Thevild Ferula population is especially endangered and may well become
extinct within the next two decad@seusgen, et al. 2020but its cultivation in agricultural lands
has been promoted recentl

Most of the medicinal plants are growingoncsa | | ed oO6r angel ands?o. R a
cultivated lands that are important only as pastures and fodder sources for domestic and wild
animals.Because ofthe multiple use of rangeland (between-30 % of tke country), there is a
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huge pressure on natural vegetation especially causgrhbwygcattle.In the past decades, this
pressure has beentensified due to civil wars. The stagnation of government activities at the
national, provincial and local levelas causethe partial or even complete loss of information
about land use.

Currently, rangelarmla c c ou n't for 47 % oButtheirgdeasmotst anod
uniform throughout the yeain winter, 16030000 ha are used, in spring and autum;216000
ha and in summer 260000 ha.The reason is thah winter most of the country is covered by
snow and it cannot be used as pas(Babury 2019) With the exception of areas of permanent
snow, buildings, water, marshlarahd deserts (11.6%), all other biotspean be used for
cultivatingmedicinal plantsEspecially small plots of land in mountainous areas can be interesting
for this purpose, since many plargsow in mountainous area®\so, in the mountains of
Afghanisein, the amount of rainfall is higher and there is no need for artificial irrigation.
Interestingly, agricultural land counts fonly 11.6 % of the surface area indicating a huge
potential for medicinal plant production. Areas covered by forests (2.8 &oqlso of some
importance, because almonds, pistachio and pine nuts can be produced there. Overall, 1.8% of the
land belongs to protected regions not allowing agricultural or collecting activities.

The most importat export items of medicinglantsare listed in Tab. 1.5-2. Remarkable
are the gums from talerula species, roots frorlycyrrhiza glabraandG. uralensisas well as
Crocus sativustigmata Products from these plants have a relatively high value. An exception is
sesamgSesamum indicunwith an annual production of &85 metric tons in 2015 and ,¥P7
metric tons in 2018The ailtivation of sesame not only as a medicinal plant, but also as one of the
important components of food is common in all areas of this land. Compared to other plant
products that are used for medical purposes, sesame is an agricultural product with massive
production in AfghanistanSesame is a cultivated plant and the price Wi85 US$ per kds
relatively low(Keusgen, et al. 2020)

| e |

Fig. 1.5.21 A herbal shop with fruit and seeds, with medicinal plants, spices and juices in the city of Sar
e Pol (Photo: A.R. Mozaffari, 2022)
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Afghanistan shows a significant growth rate in the field of medicinal pl@htsaverage
growth rate in valug(US $) is 21.8% per year, whereas the average growth rate in volume is 8.3%.
In the years 2017 and 2018, there was a significant reduction of the export vbhameason for
these changes may be the complicated political situationttenpartial extirction of natural
resourcesOn the other hand, the value has been increased by almost 500% between 2008 and
2018. One reason is the steadily increase in price for rare medicinal plant producke(ely.,
gums) due tdhe scarcity of natural reswces, aotherone is theincreased efforto cultivate
Crocus sativugsaffron), especially in Herat provin¢Babury 2019)

In this case, two facts attract attention: on the one hand, during the lastatentie
political situation has beemery turbulent. From here, it can be assumed that the local people
understood the importance of collecting herbal medicines as a means to increase their income. But
this problem has increased the pressure on natural resources. On thamdh@ribe growth has
tripled compared to volume growth. This means that export companies have been able to sell their
products in the global markets at an exorbitant price.

Tab. 1.5.21 Harvesting quantities (metric tons) and economic values (US $) a€imadolant products
(legal and documented jgart), stored by values per Kgource(Keusgen, et al. 2020)Saffron: 22 metric
tons in 2018

No. Plant US$/kg Metric tons
1 | Crocus sativugsaffron) 1510.72 22*
2 | Ferulaspp.(galbanum gum) 81.07 216.9
3 | Ferulaspp. (asa foetida gum) 62.01 611.7
4 | Arnebiasp. (roots) 20.87 42.8
5 | Trifolium sp. (seeds) 20.46 14.4
6 | Mushrooms (Semaroq) 14.89 3.2
7 | Bunium persicuniZeera seiah; seeds) 4.56 673.5
8 | Cuminum cyminur{Zeera safi; white seeds) 4.03 3674.5
9 | Cuminum cyminurfZeera sabz; green seeds] 3.74 1203.9
10 | Salvia sclarea 3.50 69.8
11 | Glycyrrhizasp. (roots) 2.91 8645.8
12 | Papaver somniferurfseeds) 2.57 645.1
13 | Ferulasp. (unspecified gum) 2.15 3330.0
14 | Carum carvi(Zeera safid; cultivated seeds) 2.04 3301.5
15 | Carum carvi(Zeera karabia, wild seeds) 2.02 2052.2
16 | Punica granatum 1.95 49.0
17 | Coriandrum sativunfseeds) 1.57 402.0
18 | Medicago sativa 1.42 187.4
19 | Citrullus lanatus(watermelon seeds) 1.40 2835.9
20 | Sesamum indiculfseeds) 1.35 18735.5
21 | Ocimum basilicum 1.11 153.5
22 | Cotton seed cake 1.10 104.0
23 | Cucumis meldgmelon seeds) 0.81 215.7
24 | Peganum harmala 0.58 3472.0
25 | Doremasp. (ammoniacum gum) 0.47 2363.2

One of the other noteworthy jods is that in addition to the legal export mentioned above,
there are also various illegal activities. One of these activities is the collection of medicinal plant
materials in the wild, which is usually done katit considering the future. Thellectedmaterials
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go to Pakistan illegally and from theteeyare sent to India and Chinanother fact is the illegal
export of narcotics like camabis products and opium inteeighboring countries, especiallyan

and Tajikistanand from there to Russia anther countries. However, this statistic does not give
any information about the growth in income of the local population. It also must be pointed out
that no information is available about illegal collecting and exporting actiyKiessgen, et al.
2020)

1.6 Brief introduction of Faryab province

Faryabp ovi nce is | ocated in northern Afghanistar
E longitude. This province bordered by Jawzjan and Bal provinces to the east, Ghoopimce

to the south, Badghiggvince to the southwest, and the nation of Turkmenistan to the north. The
provincial center Maymana is approximately 339 miles west of the major northern city of Mazar

e Sharif on the national ring road. Faryab province coaararea of 20,797.6 EnThis province
encompasses 14 districts (Fig.-1)and over 1,000 villagg&sompelman, Gerald and Dorothy

2011) Its pgoulation amount$o 1,129,52&eople, including 575,397 males and 554,131 fesnale

(NSIA 2021)

1.6.1 History

The name Faryab takes its name from a town founded in the area by the SaBsaaldse the

history of Faryab is directly relevant to issues of territoriality and private tenure today, it needs to
be brefly recounted. Much of this history depends upon the location of the province on the
gateway between north and south Asia, either on the Silk Route or in more recent centuries, as the
frontline buffer between the expanding interests of the British andid@@usmpirebuilders most
recently revisited in the form of the Russian occupation from the north in 1979 (although
neighbouring Shibarghan was to become the Soviet headquarters of the north, not Mdingana).
area is part of the trafmrder region of Giaer Khorasan; during the colonial era, British
geographers referred to the area as Afghan Turkestan.

Maimana and Andkhui actually entered written history 2,500 years ago when Jews arrived
and settled in 586 B.C., fleeing the destruction of Jerusalem bydNadnezzar. What is now
perceived as the pilslamic period ended with the conquest of northern Afghanistan by Arab
Muslims (651661 AD). Various Islamic dynasties dominated Faryabitsslrroundngs for six
centuries. Life was greatly altered withthee st r uct i ve i nvasion of Ghen
Hordeo from 12 Mongdlmleovarwhatsvastalbe tamed Balkh was to last 500
years; this covered the modern provinces of Faryab, Jauzjan, Balkh, Samangan, Kunduz and
Baghlan. Uzbek occupian of the north began within the Chingizid period. In 1500, Uzbek princes
(themselves a Tureblongol product) swept across the Amu Darya, reaching Faryab and related
areas around 1505.

As tsarist Russia and Britain began to fight for hegemony overdiaenorthern control
of Balkh gave way, leaving around ten small and mutually hostile Khanates, of which Andkhui
and Maimana were two. Expansionism into the north by the Afghan amirs (Pushtun amirs)
occurred during this period in the hands of Durrani Adrshah in 172Zor centuries, Pushtun
rulers ruled over Afghanistan, where Faryab is also a part of this land. Even during the rule of
Abdul Rahman, some Pushtun and Kochi families were transferred from the south of the country
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to Faryab due to the rutg most Pushtuns in northern Afghanistan. The death of AlRhaman
in 1901 did not end Pushtun settlement into the @ity 2004).

Between 1978 and 1992, Faryaoyince, with its Uzbek majority, saw much of the same
conflict between the oppositidviujahidinand the Kabul government as occurred elsewhere in the
country.During the 1990s Afghan Civil War, the front line between Taliban and opposition forces
often fell between Badghis and Faryab provinces in thel®80s. Tle Taliban ruled the north
for three years (August 1998ovember 2001)The Taliban collapsed in the face of the Uesl
invasion in 2001. Faryab province has been one of the more peaceful areas in Afghanistan since
the fall of the Taliban government intéa2001.Between 2004 and 2007, Faryab was relatively
secure, which was conducive to development and reconstruction activities. Nevertheless, security
steadily deteriorated from mi2007 onwards and more rapidly in the buuil towards the 2009
presidentifelections, coinciding with a majanilitary operation in Ghormachistrict, Operation
Tofan, a joint North Atlantic Treaty Organization (NAT@jghan National Security Forces
(ANSF) operation launched in May 2009. Recently, insurgency movements ahkd atia®NSF,
particularly in Almar and Qaisar, have significantly increa@ompelman, Gerald and Dorothy
2011)

Elevation:
Meters above sea level
CQ 0-430
C3 440-580
CQ 590-730
@R 740-85
@8 s60-1.000
@8 1.100- 1,200
CQ 1.300- 1,400
@8 1.500-1.700
®8 1.500-2000
®8 2.100-2200
@8 2300-2500
@ 2.:600-2,900
R 3.000- 3,400
C3 3,500-4,200
C2Q 4,300-7,800

Jawzjan

Dowlatabad

Fig. 1.61 List and location of the districts of Faryab pirese inadministrativemap of Faryab province,
Soure: modified from the map oBanks 2014¥ Ghormach has been included in this Atlas, as there has been
some recent discussion as to whether to transfer this district from Badghis to Faryab.
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1.6.2 Economy

Like other provinces of Afghanst an i n general, Faryabds econo
majority of which is subsistena@iented. Faryab province is one of the northwestern provinces of
Afghanistan, which has large agricultural areas that are conducive to the cultivatiocwifagdi

plants. According to the research of the Agricultural Institute, Faryab province is mostly sandy

and sandy. This province has fourteen units and each unit is different in terms of climate. In this
province, the average amount of annual rainfaabisut 356550 millimeters.The soils of Faryab

province, inclding young soils andlkali pH, are sandy loam in nature, which is suitable for the

growth and development of most plants. In Faryab province, the average emniall is lower.

Which is whypotassium s#&d are mostly high in these sofdoqgimzai and Faizi 2023)

Although parts of the province are well irrigated, the percentage of irrigated land is small,
and tends to play a supplementary role. Wheat is a signtfcrop in Faryab, with the highest total
acreage of any province in Afghanistan. Other significant grain crops are barley (with the highest
output of any preince) and maize. Ftirer significant field crops include potatoes and flax.
Industrial commodies produced in Faryab include cotton, sesame, tobacco, and herbs, although
all in small quantitiesFaryab has essentially no industry. At one point, it was a significant
producer of karakul skins (a type of sheep), but due to years of conflict and tjiroagbined
with changes in international consumer preferences, production is how minimal. Faryab has a
small handicraft sector consisting of rugs, carpets, jewelry, shawls, and silk, with some trade
consisting mainly of carpets, dried fruits, and leafB@mpelman, Gerald and Dorothy 2011)

1.6.3 Demographics healthcareand education

As of 2021, the population of Faryakhich is multiethnic and mostly a tribal societgmounts

to 1,129,528ncluding 575,397 males and 554,131 féasédNSIA 2021) Faryab has a large mix

of ethnicities;fithe Uzbeks and the Turkmen are the largest category (52%), Pashtun (14%), Tajik
(25%),Ha z ar a almkhrya®h80pdraent oftte population in the province aprea among

more than D00 villages. The remaining 20 pernt live in Maymanaand other larger towns.
Approximately60 percent of the populatialliterate, while for women the percexge amounts to

more than 95. Around 880 percent of the population asmadl-scale farmers, like the country as

a whole(Bragstad 2015)

According to the Ministry of Publ i ¢ceHealtt
delivery of the fAbasic package hadsteddiéyanproved ser vi
its performance between 2004, when it ranked thirtieth out of ihirge assessed provinces, and
2008, when it ranked sixth out of twentynine assessed provinces, scoring above the national
average. As elsewhere in Afghanistan, rnatiacilities are concentrated in cities (i.e., Maymana),
and the rural population travels long distances to receive health care or medication.

The overall literacy rate in Faryab is reported to be 27 percent, just below the national
figure of 28 percenfThe male literacy rate of 31 percent is below the national figure of 38 percent,
while the female rate of 22 percent is a bit above the national figure of 19 percent. Approximately
one third of children between the ages of six and thirteen are enmolkhool, and access to
education i s ipr ddfofprmary dchod students wagehlésythao three miles
to attend school, while roughly ottleird travel more than six miles. At the high school level,
nearly threequarters of studentsavel morehan six milesHigher education institutions in Faryab
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include the Higher Education Institute and an agricultural vocational high school, both of which
are in Maymanacity (Gompelman, Gerald and Dorothy 2011)

1.6.4 Districts
Districts of Fayab province (Fig. 1-4) are listecbelowin Tab. 1.6.41.
Tab. 1.6.41 Districts of Faryab Proving&ource(Banks 2014)

District Population (CSO 2013) Area (km?)
Almar 68,300 1,525km?
Andkhoy 38,700 381kn?
Bilchiragh 50,700 1,189 kn3
Dawlat Abad 47,200 2,598 kni
Gurziwan 73,700 1,875 kmd
Khani Char Bagh 22,500 1,056 kmd
Khwaja Sabz Posh 49,400 800 kn?t
Kohistan 53,100 2,254 kmi
Maymana 78,500 133kn??
Pashtun Kot 183,500 4,000 km
Qaramgol 19,100 2,192 kn}
Qaysar 138,400 2,502 kn}
Qurghan 45,800 797 kn?t
Shirin Tagab 79,100 3,500 km

1.7 Brief introduction of Jowzjan province

Jowzjanis one of the thirtyfour provinces of Afghanistan, located in th@rth of the countryith

an area ol1,798 square kilometrédse t ween 36A 45Nj Onj N | atist ude &
sometimes spelled as Jawzjan or Jozjan. This province is bordering neighboring Turkmenistan and
also borders Balkh, S& Pol and-aryab provinceslowzjanprovince is divided into 11 districts

(Fig. 1.71) and contains hundreds of villag@$e capital of the province is Shebergliaarsson

2008)

Jowzjan province has a populadn of 613,481 people including 311,072 males and
302,409 fembes (49.1%)NSIA 2021) 80 percent of the population of this province live in rural
areas and the remaining 20 percent live in cifié® residents of this province include different
ethnicgroups.The largest groups are Uzbek and Turkmen, but there are also Pashtuns and Arabs.
Very few Tajiks also live there. In addition, there are migrating Kuchis whose numbers vary with
the season (some 80,000 in sumn(eayssam 2008)

Between the early 16th century and the 4b8th century, the region was ruled by the
Khanate of Bukhara. The city was conquered by Ahmad Shah Durrani and in 1750 or so became
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part of the Durrani Empire, which became the modern state of Afghani$his area was
untouched during the three Afgh&8mitish wars that occurred in the 19th and 20th centuries.
Following a series of switch allegiances and clashes with Uzbek warlord Abdul Malik
Pahlwan in 1997, the Taliban retreated from the region,rbd®98 a group of 8,000 Taliban
fighters pushed into neighboring Faryab and captured Abdul Rashid Dostum's headquarters in
Shiberghar{Goodson 2001Key indicators for Jowzjan province are as below:

Mingajik Mardyan

Khwaja Du Ko

Sheberghan
Shibirghan

Fig. 1.7-1 a: Map of Afghanistan with Jowzja province highlighted; map of Jowzjan districisSource:
[a: (Wikipedia 2022) b: modified from the map ofLarsson 2008)

1.7.1 Demographics account, kalthcare and educathn

Statistics about children indjan province indicate that there are about 239,000 children under
the age of 18 and 75,000 children under the ageyefbs Also, the number of annual births in
this province reaches 18,829. Thus, itinartality rateof children under 5 years old is 250, which
indicates the death of D7 children under 5 years old per year.
The statistics about women indicate that there are about 100,000 women of childbearing
age and thenaternal mortality ratiss 1800, which means thabout 339 women die annually.
Regarding children's health and nutrition, statistics show that 64.3% of children in this
province are covered by polio vaccine, 21.4% of children are covered by DPT vaccine, and 78.9%
of children are covered by measles vaecAt the same time, it has been determined that
household consumption of iodized salt is around 1% and 3.4% of children between the ages of 1
4 years have at least one form of physicahentaldisability. In terms of maternal health, it should
be notel that about 9.3% of pregnant mothers give birth in the presence of professionals, but about
90% of pregnant mothers give birth at home. It should be noted that about 10.4% of pregnant
mothers are under prenatal care. In terms of threats to women's obildihshould be said that
about 33.2% of women aged-2@ were married before the age of 18, also 26.8% of children
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between the ages ofI were engaged in child labor and the number of children under 5 with
births registered, aif®450 children. It goewithout saying that about 13.3% of the population of
this province have healthy drinking water sources.

Regarding education in Jowzjaropince, the information shows that the net attendance of
children in primary school is around 48.7%, of which theatteindance of girls in primary school
is around 26.5%. But unfortunately, about 46,000 children of primary school age are out of school.
Thus, thdemale literacy rates 4% and the number of illiterate women is around 110,000 women.
It goes without sayinghat the aforementioned statistics were provided by UNICEF in 2005
(Larsson 2008)

1.7.2 Geography andeconomy

In normal years, Jezjan's agricultural products include wheat, barley, corn, melons,
grapes, cotton, sugar, sesame, tobaand olives. Animal husbandry is the main source of income,
especially dairy products, as well as meat and wool. Many families produce carpets and rugs

Lack of water is the main problem of Jowzjan. During the drought of 2008, drinking water
had to betransported from Balkh and SarPol. The land is fertile but does not have enough
irrigation. The governor wanted Sweden's help in building irrigation canals with Amu Darya water,
digging wells for drinking water, training veterinarians, more traininghtoses and physicians,
as well as training for young women who were not allowed to go to school during the Taliban
regime.

There are significant natural gas reserves in Jowzjan. In August 2008, President Karzai
signed a contract with a British oil compayexplore and extract gas in Jowzjan.

Tearfund, a British NGO, recently conducted a food security assessment in four districts
of Jowzjan. Farmers in the watgtarce areas of Qush Tepa/Darzaband the isiateareas of
Mingajik and Mardyan reported ir028 that they lost 90 to 100 percent of their wheat crop. At
the end of July 2008, 39.3 percent of respondents reported using stored food, borrowing from
relatives, using savings to buy food, and migrating to work in urban centers. 54.5 percent reported
reducing the number of meals per day, borrowing cash or food from merchants, selling livestock
and household assets, begging, and migrating for help. And 6.2% have sold their land and migrated
permanentlyln Qush Tepalistrict, 9 families had already soldeir daughters (mostly between 8
and 13 years old) to older men for marriage. About 35 other families were actively looking for
buyers.

TheUnited Nations Office on Drugs and Crim@NODC) Afghanistan Opium Poppy Free
Roadmap and Provincial Profiles, publed in December 2007, reported that the levels of drug
use in Jowzjan are in line with the national average, but the high level of drug use, specially of
opium, among children is of particular conceAnd more attention should be paid to this
phenomenoigLarsson 2008)

1.8 Brief introduction of Sar-e Pol province

Sare Pol, also spelled Sari Plies in the north of Afghanistamith an area 0f5,999%m? between
35A 36Nj Onj N | at i t udSsaredal das éshlishedad Apra¥inge iE 19880 n g i t
out of the southern part of JowzjdnbordersBalkh and Jowzjan to the nort@hor and Bamyan
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to the south, Samangan to the east, and Faryab to #teTle city of Sare Pol serves as the
provincial capitalThe provincencludes? districts (Fig. 1.81) and896 villagegLarsson 2008)

Sare Pol provincehas a populatin of 632,182people, including 323,361 males and
308,821 female@NSIA 2021) which is93% rural, 7% urban; many observers who see-&&ol
municipality with some 40,000 inhabitants agilage would claim that See Pd is 100% rural.

In term of ethnic groups; Balkhab in the south is exclusively Hazara; Sancharak and Gosfundi are
mixed Aimaq, UzbekHazara and Sayyid Shia, with small Pashtun populations; the rest is mainly
Uzbek with Pashtun, Hazara, Aimag, and Arab minor{liessson 2008)

Sari Pul

Sar-e-Pol

ozma Qala

SARI PU{
Kohistanat Balkhab

Fig. 1.81 a: Map of Afghanistan with Sag Pol province highlighted; bnap of Sate Poldistricts, Source:
[a: (Wikipedia 2022): modified from the map dfLarsson 2008)

1.8.1 Demography, healthcare and education

Statistics and information about children in-8d?ol povince indicate that there are about 221,000
children under the age of 18 and 71,000 children under the age of 5 years. Also, the number of
annual births in this province reaches 17,845. Thus, the mortality rate of children under 5 years
old is 260, whichndicates the annual death of 4,640 children under 5 years old.
The statistics about women demonstrate that there are about 83,000 women of childbearing
age and the maternal mortality ratio is 2,100, which means that about 375 women die annually.
Regardiry childrersd health and nutrition, statistics show that 45.8% of children in this
province are covered by polio vaccine, 16.9% of children are covered by DPT vaccine, and 83%
of children are covered by measles vacciliethe same time, it has been detared that
household consumption of iodized salt is arourddand 1.0 of children between the ages of
1-4 years have at least one form of physical or mental disability. In terms of maternal health, i
should be noted that about %4of pregnantmo t h binths @re attended by skilled birth
attendarg, but about 10% of pregnant mothers give birth at home. It should bedrtbit about
2.3% of pregnant mothers are under prenatad.chr terms of threats to wonmgrchildhood, t
should be said that about.3% of women aged 204 were marriedefore the age of 18, also
33.7®% of children between the ages of 5 atilwere engaged in child labor and the number of
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children under 5 with births registered, agzlchildren. It gos without saying that about 88cf
the population of this province have healthy drinking water sources.

Regarding education iBare Polprovince, the information shows that the net attendance
of childrenin primary school is around 4443 of which the net attendance of gimsprimary
school is around 24.9%. But unfortunately, aboub88 children of primary school age are out of
school. Thus, the female literacy réd€% and the numberfdliterate women is around 8800
women. It goes without saying that the aforementioned statistere provided by UNICEF in
2005(Larsson 2008)

1.8.2 Economy

Sare Pol is one of the poorest and most mountair{&ig 1.8.21) provinces of the
country, where most of its residents depend on agriculture for survival. In aln@anamost
households grow cereals, potatoes, onions, melons, grapes, and walnuts. Another important source
of income is animal husbandry for dairy products, meat and wool.

Lack of water in large parts of SarPd is a major problem for both agricultusend
domestic use. In 2008, the wheat harvest is less than half of the normal year in four districts
(Larsson 2008)

Fig. 1.82-1 A view of the mountainous areas of Balkhab district in-&&ul province (Photo: A.R.
Mozaffai, 2022)
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2 Materials and Methods (Methodology)

Although the current situation in Afghanistan and several years of anomalies have made it difficult
for researchers to expedite in the provinces and the field to obtain agricultural or wild plant species
used inAfghanistan's traditional medicine. Nevertheless, | have tried to travel as much as possible
to the areas studied in this research and closely interviewed the local people, photographed and
evaluated the relevant plants. Therefore, this study is a feldlescriptive research. In order to
achieve the expected objectives, the following steps have been taken in consideration:

1) In the first step, information on the uses of plants as traditional and folk medicine from
selected areas has been documented bgiadpguestionnaire sheets regarding to the
research.

2) Documentation of medicinal plants has been based on available ethnobotanical information
from traditional resource informants consulted during the field visits.

3) The plants have been photographed ani@ci@d for botanical description.

4) For further analysis, the collected plant materials have been dried by open air and some
specimens haveeenmounted on herbarium sheets and have hméras voucher in the
herbarium of Faculty of Pharmacy, Balkh Universénd the herbarium of Marburg
University for further references.

5) Inthe last step the information has been entered in a specific data bank and finally has been
statistically analyzed to gain significant results.

6) Finally, the obtained results have beempared with reliable scientific references about
the medicinal plants of Afghanistan and their traditional uses in Afghanistan and have been
discussed.

2.1 Formulating questionnaires

The medicinal plants of Afghanistan have attracted considerable attentregeint decades.
Information about herbal materials either sold on the market or used by traditional practitioners
were comprehensively reviewed by Vo[d955) and Yunos& al. (1987). Additionally, Prof.
Breckle, Bielefeld, made numerous personal obsemsitiluring his time in Afghanistan in 1966
1968 and 1976, and on an expedition to the Pamirs in 2002.

More recently, Dr. Fritsch, Gatersleben, and Prof. Keusgen, Bonn and Marburg, made
several botanical expeditions between 2002 and 2008 including thermvemnd northern
neighbors of Afghanistan. Between 2013 and 2018, Prof. Keusgen and his team made several
botanical field trips in Afghanistan as well as to its western and eastern border regions.

Besde these activities,visited the selected regionsrfthis study between 204822. As
a result, during these visits, in total there were 1228 structured inteqpéfesmedwith the aid
of the questionnaire given below. Additionally, several further interviews were made on-a semi
structured basis. In ddeal case, plant material was demonstrated to the local population and all
points of interest were intensively discussed.

The key element for gaining comprehensive information abiveitraditional use of
medicinal plants in Afghanistan was a structugedstionnairgiven below In contrast to previous
studies of Volk and Younos, dealing with the medicinal plants found in the bazaars, interviews
were made with all sections of the population. This meant that given information can be evaluated
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by statistcal parameters. The gained and filtered results were also respected for the individual
plant portraits, besides already published information, sémctured interviews and personal
observations.

2.1.1 Questionnaires

The structure of the questionnaire is givatow:

1) Ordering No.; Sheet No. eééeéeéeéeéecéeéecéecé
2y Date of interview éééeéééeéeéé... place of in
3) Interviewer (emai | when available) éééeéeéééeéeéeceééecé

Remark: Ordering Number should include number of the province and/or district. Thesleas t
defined between partners.

Interviewed person

4) Name and surname of the participant; alternatively: description of the meeting of people
(number of people, age distribution, sex, etc.) which were interviewed.

5) Age and sex of the participant

6) Address of theparticipant

7) Duration of residence of the participant

8) Educational level of the participant

9) Occupation (profession) of the participant

Plant details

10) What is the local name of the plant used?
11) Which parts of the plant do you use? (root, flower, leaves, witale. etc.)

For each used plant part (1, first plant part):

12) For which diseases do you use the plant? Alternatively: For which food/dish/drink or
further purpose do you use the plant?

For each used plant part (2, if necessary):

13) For which diseases do yosaithe plant? Alternatively: For which food/dish/drink or
further purpose do you use the plant?

For each used plant part (3, if necessary):

14) For which diseases do you use the plant? Alternatively: For which food/dish/drink or
further purpose do you use thant?

For each used plant part (4, if necessary):

15) For which diseases do you use the plant? Alternatively: For which food/dish/drink or
further purpose do you use the plant?

Useful plants are for the following purposes:

a) food
b) medicinal
Cc) cosmetics
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d) religious

e) decorative
f) provide to other people (see also questions 23 and 24)
g) others (what kind?)

Application of plant parts (has to be repeated if different plant parts were used)

16) How and when do you use the plant?

17) How do you prepare the plaior use (fresh driedi boiledi as ted tincturei others)?

18) Approximately what dose do you use (for medicinal plants)?

19) Has the traditional use changed during last decades or during last generation? Do you know
an interesting story about thie.g¢, thenow collected plant is a replacement for another
on, which has been ovbarvested two decades ago)?

Further aspects:

20) Is the described medication used in combination with other herbs or foods or drinks or
something else?

21) Is the given information comingdm your own experience or did someone introduce the
use of this plant to yowe(g, information obtained from mother, grandmother, local healer,
etc. If details were given, please describe)?

22) Do you need a prescription from a healer or a physician fatdbkeribed plant?

23) Do you use the described medication personally and/or for your family and relatives?

24) Do you collect the described plant for personal usage or do you sell or give it to other
peopl€® Do you trade with medicinal plants?

25) When do you collecte plant (month in the year)?

26) How long can you store the collected plant material or preparations made out of it?

27) Further remarks:
eéeéeéeéeéeéeeéeéeéeéeéeéeée. . ..

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eeeceééeecéeééecececeéééecececeeéecececeéeecececcecee
eeeceééeeecéeééecececeéééececeeceeéececeeecéeecececéceee
éeeceééeeecéeéécececeéééceceeceeéecececéeecececécecee
éeeceééeeecéééececeeceééececeeceéeéecececceee

Some general remarks for structured interviews

For all of the questions you need some space on the paper. Please suiidamt space on
the questionnaire before using it. If necessary, use additional pages. Number all pages by the
ordering number of the questionnaire and the number of the question.

You can ask people on markets, at stores for herbs, plant colleetongr$, healers,
physicians, teachers and ordinary people in settlements. Please keep in mind, that often women
have a more comprehensive knowledge about pl
one man and one woman would be ideal.

You should collectmaterial for herbarium vouchers. Please makaningful photos,
also the place of growth and plant details.
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Please give GPS aardinates of place of interview and place of growth for the collected
plant.

The structure of the questionnaire in Dari languaggven below:
Fp? ophb!l T ofF YT W3 PMF_,. pERMDD c. BHFLF YoAFEME prrtb @ oA PrhPmt 9HF
cYAK FT eba3pp _ b8 VI’@(FQb)L(F bXte, uM ™ p DKkEYAl IJmHt3 pp e¢TFYF dfFcTYmMb
(.pmM32 pkFma3 pTYB pFTH?3
Mmpxekbp_ dYfF H3 1 B
ETPFb MBFXI| Bp_ WPpFE
D ouMp okt €Ehp_afe, pPFMXF>3> aFf xi®ch tbl

S uMupxml €hp__ d9f |

ar Bx Tt ( AapPWBPET p RMMXF, M aFf X
. 9BfF UF bcecs n o
‘b MA(/ - MYAXB A6 @dp dBg HFHEHD B AT A(
ST UMEFT 9F H> |
lebFppfibbFppFM _ dBF _pmIlt eBM?D UPTY RA/6, (cHAcs
chtrAd " XF afFpxXx MpF#MmXF> arfrx ( cMFT,/ eBAK aj

Inpt, Tapk&EHumT Bb, 1x pD 1

T g} |7|I:|,F Hil mgexrepb oFnl 3"
AMUF B IKMmpakvp@F pl mFp )l K@ thA € ) 1.dT F
b

Wi #ObID Fl ik 3 fi b F |
le XTBCpTC
(:pTHTMXD T TV Y n 1 FpeMplp  coBF puzp Fit¥sky H A pett

bmMl eB uWpFYbBF/FNTPFBT

. (p. TP bpFmMB FT MpAleTmlo@vﬁbatb'hagfﬂﬁb@ﬁb@’rﬂpwl

[VlbaF Fl'MpA!,tbﬂKkFﬂi@],l\ﬂMlgApAHd,b)KFMlﬂp Inpp IppmwinCr b

lapbpt TmFmpPAbFEBKAdpmMUappn iPMOibX Ml BBbpt pT B>
IFMO MFpBKFMO CF p/iIBMO :&F P aFHEbE

: (aFp, 4pppoM peB trpidithOre® bpo Kb Y s

. _.bmice nepXEHBPFpKkF GF r T aF
[opmt p Tedk MBI el TFpiB e xT CClke T FMO

JMbd aATF pp e giffb WO T poarFTHTRE i brl T, o F NHOF B ¢ A
pp ctOm dBF wupl B WMpFYbBHBF pmAxs ATB)X PMMIF Wbd ™
(E9BF WbTp pgT3 CF pc CF

_A9DBF wupl nTHkMb p. Tp CTY pK FT eXpTIlMxX FT F

CF bFf ®™ebFg mNpwK £F)p N FBl W3 op THF ERATFTAFE d9DBHF
3 3 o (mpTO FT UTIHA _*xpCIpph

IbcB nppmMxAalOfFIprbhFi@mp BTBpCTCX [dpmF T
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MABF unpll Ca(baFi cIA ' T CF (9dF KblAF
laTv c FT1i" HESAFT pbt

T FE bl piFI el 6 TA O PFEMOKFFIT PT p A CVF',(FT p 1T x
(. .m .aTV c _ nppwm>d OF B ppChxp TFFT HaeNFm )b TABFF ¢

3 btkp c¢B op Th JI>1 #7D F Tt pFrph Tkr 74 6( aFbbipl M
v p xxt MT Nl pvx | QuooMlF IM 1 ppxBid T domppmvi®l  NDET DK K t opm6 |

5 o o bTxt eB opmM8 WBT FpluprTt, (
[dmaov 1 HOpop TITEMUMp UKg FBCIM A3 el ar ApMCEMD mKb B ¢

(VFBpPF* bpFEOPKBN whpmBPpTBF BT nFX, bTxF

bTxt e¢B o0pmM8 WNBT afFbBrkmi{/ m dIlp

ATBC MMFRp EBF IF(1ad  UF KF ¥Ybb(Fb Fpd )9 FakFrbYRxpdF |l D b) A4
Ib, xfe hKFpC

(AR A pTmMp eB AF bBXE(MTF CF

3 3 .bT™Mp eB wnfpT (Mt oF
(o CpmMF I Y ey Al pp Db(FOT pX T)F Ke 3ibe RiPF) ¢ g

2.2 Field trips and interview with the informants

The areas included in this study, of course, after consultation with the advisor (Prof. Keusgen),
were selected the provinces of Faryab, Jowzjan, ang 8at in northern zone of Afgharast
The mentioned areas are briefly explained in the introduction section (Fib).2.2

As mentioned earlier, due to the bad security situation in Afghanistan, especially in the
regions included in this research (Faryab, Jowzjan ane al provinces), hich has made it
difficult for researchers to travel to these areas owaany years. Butevertheless, | tried to travel
to the relevant areas as much as possible and conduct close interviews with the participants,
especially the local people. In addition,the areas wherné¢ was not possible to gan attenpt
was made by assignimeopleoriginally coming from tlese areas (e.g., students of ey in
higher semesters) in ordirinterview the participants arnd collect information.

In this researchmore expeditions were made in the cities of Sheberghan (center of Jowzjan
province), Maymana (center of Faryab province);&Rol city (center of Sax Pol province) and
various districts of the mentioned provinces (especially Balkhab, Kohistanat, &eaigch
Khanaqga, Agcha, Khwaja Du Ko, Andkhoy, Dawlat Abad, Gurziwan, Shirin Tagab and etc.) and
interviews were conducted with the informants (Fig.-2.2During these expedition trips,
interviews have been conducted with various people, including mewamen, young and old,
indigenous and nemdigenouspeople Informants included farmers/gardeners, herbal medicine
practitioners, herbal sellers, salesmen, teachers, housewives, students, medical doctors,
blacksmith, government employees, rgovernment emloyees, mullahs (religious teachers),
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workers, sefemployed people, unemployed people, and in short, anyone who had information
about medicinal plants and their traditional uses (Fig32.2

@M Badakhshan
Bag hlan a

4 e
-

Kandahar

X0

1: Kapisa
2: Laghman

Provinces of Afghanistan,
circa 1996 - March 28 2004

Fig. 2.21 Fields of study; Faryab, Jowzjan and-8dPol povinces which ardighlighted by yellow color
[Sourcemodified from(Wikimedia 2006)

During these interviews, an effort has been made to collect accurate, reliable and valuable
ethnobotanical information from the informargbout medicinal plants and their traditional uses
in the respective regions. Although there have been some small defects in completing the
guestionnaireghe utmost effort has been made to get accurate and complete information from the
participants.

2.3 Photographic documentation and identification of medicinal plants

New methods of documentation beside herbarium collecting can help in plant profiling.
With the help of digital cameras, the main features of a distinct plant species can be photographed
with a <ale included, but it depends on the taxon which parts should be documented. For many
people, digital photographs are nowadays a good means to keep plants in memory. Collecting
plants by photographs is cheap and less laborious. But it needs also sonpedzasiditions to
achieve useful photograpbéplants(Keusgen, et al. 2020)
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Fig. 2.22 Expedition trip to Sae Pol province, Rah Gardan area in Balkhab district (Photos: Mozaffari,
2018)
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